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[Device @ H S ARBRAHRE 1]

Pacemaker. ViR (O BR— > 27) (CRT-P). FEALIIRANENZR (ICD) . HHA LI SRHN B hE
£ & g R B (CRT-D). %0 Device 1374 VA BT LIk v, LBX ED P IIZ P . QRS #
1% QRS i & A (sense) LT TIIZERAN L2 & 5 I1ZE%E ST 5, Device I3 TLEX 2 KMNT 5,

DEX T QRS g2 40ms THIUZHEENZ 25Hz L7225, TIRIZENIEWN D HEEIIRL . HEM. %
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Device iZ VBN D Y — RTHRWAZ KNS 5 Hikix b 5. Y — NRIOEM (tip) & device /&
HICH SO A% AT 5 uni-pola &V — K &, U — K42 HE mm B 72 35530 I AR VT 2 (ring)
bi-pola Y — N TH 5,

Uni-pola Y — RIZEEMT 2 HRSIA WD, BRI T A2 217 53 <. Bi-pola iR AE W2 BRI T
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[BHHIC £\ Device D K 3]

JAMTENZIZ, A OE RSP R 2 B AETIHENH VSN DS, 25 OB Lo Hk. B
NYRRRATANEEED L, device ZHEMMALE LTHRAZ, R—=Y U B A B 7% (over sensing) L.
Ho, BRI 2RI & LT, ICD o EufES), H42Ed 5 (8 3 k. ). 7. Device
MR RBME L TRATIUZ, BN R—y v 72735 (U A=Y a V)MEHT5(E 3 F). Ly
L. URN=Ua VMBI TRIF—EOFEMERH Y., b3 Lh, EMHR— 0 1372 SN, over sense 23
HEUBZ EDHMEN,
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LR TREBRBRN. TN Teifdicid. %
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RS TENADV ETOT, HEOEWEZ AT
BN B, EhOFM ORI B DR
We Z A ERRE 7T (M8 E) , #
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Vo HEDOTDIES. THirhE., 4R (K
8TF) . §5& 2002V, K& 210V, EDKiT7
DET (K9 . RVY—FK 232V, 210.7V, 0%
Y., EiZA-Te, Lo HWBLRNEY T
WA TTRR, XR—ZAA—=FDFIRFKERLT W, D
V. FEMTIER LT KNS, TE2 S,
B OFAM ORFTA B E FIIThE 5. SOt
B E NS TRREWREBNET,

wiEfid, it T9 4. VI, VF N2 Z - T,
BRY av 72 IRl R354
MEABHDIPERNET, Zo50noft Xz~
AA—=TETIFXICD T RIFTHBIZE 572D, &
W ZEBRBRIND EREVETR, FEARMIC
device [FIEEPITIZHITZ A 4 — K T9 4, @BRA
NREZ A — FBRABESNTRY £9., Zhic
Yo THEEARKIZASRLI R>THET (K 10),
IDEAF—RENSOBRMPRLENET &, K
WEBRTLELEBEREZET. D% DB LHNEITN
IFR—ZAA—FHDMKIZA->TL D, ZDIVF &
NWHDEBZXET L AETIERSTEAA—FR
DOFZMD X5 MRtic o TVWET, 2T,
T—ADFIZH>TNL, 2 HDH—EL ED
BIEDPPD LBRE —HIIC 2T T. £k,
FhL Rigphrb e, 7T AA FADHITHT.
tnwsmEnTIR, by VS v e F S,
FoZOHIZA->THET (B11) . ZORD
R=ZAR—=HTITN, ZIrb5NbPsEDCHIrdH
BRBA-STEET L, ZDEAMF— KEHE-T,
T —=ADFIZHT B, BIFE, 7T—RZIEINE
SVET L, FRR—ZAA =B EEL ST - L
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—3aryENTLES EWHIRBITAR Y., L%
BB SRR E W,
ZFITHEEbNLTVWETON (K12) | filx
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1) BREETHZRMUIICEES, Pacing M iflShs, FEIEBRAECS ) 2k MePacemaker R hO LT ED
2) BRI THEBALE B RORISBELS, : EHIHpacingkizd, ) <7 %o be— LR pacing TS,

ot <7 XY MRRVBAICH, WVRER (BRI THOKT ., $)ERED

A) DevicelZHL BOBERICEShZE A, Pacemakerid B 2id&idA6R72<, W olcrate TEEK L RD)
1) Uni-polaTHHIEBi-polaic T 43, ; ERALT B% =i TpacingZ#if73% (DOO), MK BRI NIL, TOREICRES,
2) Device®mode#DOO, AOO, VOO modelcZZEE T3, ;

BRESOTHEISEL T, REIMNITpacingd 2, Asense V pace o—{ DOO &—F
3) ICD or CRT-DTHHuE, SRR (Fusifpacing, T av2)EH 135,

B) FHEELLT Ao o I L Reiioes

1) 7YVRAFTA—F—2RE (RRE O EREILA A " ' ' N ¥ A 4 RS LR AB ! ZTISI’S?)ZCZEVpa%
HWHDOBKAR, HTHEEDE=F—CIIEERETESHERNEA1HD.,

2) BRARLRBARDREICPacemaker 3 & £V LS ICEEY D5,

X5
BE, BLOHRH B, H8FASPacemaker ALY —FHLREN TOBHAITIE,
BT, mode EHELRVWHEHE,

2) Pacing3E{KF DB : W& pacingdS A%
ZOEEFHEBMA

B AR CpacingSHIHISHURIRE 2 o7 B A I IE MR ARE —FE I
Pacing S FBASHhL S,

) BEARCEHICpCing B RSN B AL, TOEE, FHEHHT

ERE T HOMBAL, 48), FINFHE, S TTEDIEBZAEL SRR HD,

Tachy mode (JEHRTEHR: HiBHHpacing, 3/=>7) ZofficLigiT hiERBRY,
=2 v Megenerator (A4)D LIzt 5,

3
BRARIC 2L IEER AR
— R IE

Tachy modeiZoffe72% EE
R ) ) e 1) PSR S A—S— TR ( A E L BEZT )
LnL, Pacemaker& 8729, pacingtk~2 Fy b —F&iZRbA, 2) A ARE ST S EHHER DFIPacemaker IS5 ZRAY FSHZ Y D115, ®7

[Frif, BAFM L device, B 4~7]

RN BRI BRIE TR LRV E S ITR—ZA A —HDE— R% DOO, AOO, VOO E— RizZH
T5, ZOTNT7 7Ny hO—FHIZY — ROFHFARNTR—y > FfizR L. “&FHIZE> R$ 580,
=HFHIIREHRR AR T, X000 ixHCMAZBME T, BORICBER <. milicX—y v 74+5E— K
ThHD. ZDF— NEFIHRICHIS LR TITbh 28 BAFMTE— REET S Z L3HkS. Ho.
FEBIAAR— 3 ¥ ZITEAE L TV DA (A O AR W) T3 i b 0BRGN T4 T over sense A& i, O
FEIRIRABICKE B TTREME S D B, Z DA, BBNRWEA 2 X—ZA A =B A O RIZREIUER—ZA A —HiF. H
CkRE IR, —EBOL— TRV 75X 510Rb(~w7 %y bE— R) (DL hRFMEORZ
AEEPRATHND LS R~ Ry NTOHHEEES BMlO~< 7% v N EFRKHIFRE D LHNBPHZE I~ X
v hE—=REEFRLR2N), 7%y ME— RN TIIEBERMETBIIRIZZ &1, MEILREZERT S
ZEEBRV. —FH. NI T v TREOR—V YV TREOERTIE. ZOEETMERBL, E=4—F M=
EAE T, RARFERBETE, TI_R—V 7S, KERBEIZECRVWEEZ BNRS,
ZOKDFE=X — i3 BEOLEN BRI TR EZ T DD SV AFTHR Y A= 2T RETH S M.
ICD, CRT-D O¥AEITIX, ~F %y "heHEd L, JUHIAR—Y /Ry 3 v VHRBENRHRINS 2D, i
M OAREYER Z MRS 2 720, RN AN ETH DB, v/ Ry M E— RIZiZR 520,

THLBIEN 2/HERDITT. 2575 L. BX Kb D ITHRTER & 2 MEEASHERR STV ES,

MELLNTHENTLEY, EWVWHZ EIE. TH FNTELLRREWS, ¥y Izl —v a3y
BTHEMMNT 7L —v 3y ENTLESI NS LTAEYT (K13~15) . ZhiFarPa—&
b, 22T, BIZIEB. HEHET. =2 Tlem b2V 5V B Ed D LB T RE. Zhis

CINEAEWS ZERELSShbNETH, HiE 90%LL Ed D & VI/VGE BikEb EE5bih
BETHITETE, ZZCToEFE Yy L LET L. TWET, T lem H72 Y 30V LLEDOBENZEN
y IXHEBNTTLLEBRBHNETA. LS T HHE, LHEERREETLEY LEbhTnE
LT.DCEDDHDITDHHAAARME) B 10~15cm T, ZHITRT LB A I - 2354, BT (H
SHWDEHHEZE W T TH Bz, PAD © 13) . #9595 &, DFT 2838z k% & 490V 72
B 2 A7 T3, SRR & S IEh O % ATT, ZNT, DFFEEIX 1.99%TT, i<
VRMOBEAT EEHOEATTTR, ZRLhZF0D LVWDBRNHEND N L NS &, 309.1V. 2
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LD LT BB % B R
BERARDEIEAS0V

|| BERREE P

RVY— D BN FEHIME:146.6 V
ICDZA PR D EALFHHE: 147.3V

A FREDENET BBz 3
BRAADEIEIS0V

BRI DS

RVY— RO EBALFI{E: 200.2V
ICDZAPRD BALTFHIE: 210.7 V

ETREOINEZHITHHERE RE
BRARDEEASV
BRI P HD

RVY— RO ENL FHfE: 232.2 V
ICDARKEDEALFHE, 2107V

1) ETFREOEVEZ A miREHE: ICD(PACEMAKER)AKIC K4 281 —%&
DIV,

2) A LB DRV LA HHBRE B E: RVY—FRO G AT B S W LB R L
&, ERAADRVY — KK T 2R ER—F Dl

3) RVU—F#R. ICD(PACEMAKER)AZITH T BN T AB—HLOONRE £
JEDIENEZAITRHER A R 505 .

B9

[BEXARExHEIR X 8. 9]

BRARIEANZET 2D, device IZEBEE5 %25, 4, HHREROFMOBEIZ. device 1T & Dk
REBEEZ I EarPa— 220y Ial —Y arafrol, FORE. mikaet bk AR £
Tz 7238, kA, BROVU — Rz BB 146.6 vs 200.2 vs 232.2V, device A&z 035 B EA1 I
147.3vs 210.7vs 210.7V TH Y . H LBl > e B Ic T b ER D2 o Te. T E VD . PR IX AT RE A2 R

Y. device A& & FRHANCHE D Z L3 HERR SN D,

Devicellia % B H 2 DCEMIT LIz DR 8T ?

DeviceEIEPICHBAA SRS 44— BABSN TEY,
Generatorf3FARIIXDCO HADLERES L TS,

BRASRBS 14 —F

V=IR
V; RE
I; #EHL
R; ¥

BFERFALT
BEMEDAR
= {EAS2fE
= BENL2
pMiCEEZ
MFERFND
Y—FRET
T —tav

Can2»510-15cm DEEHE
Lead (B A

ERPAD DT EELT
RIS E P HE S
2 RIBEB L7
BHEER TV DS,

Pacemaker [E%

HB—TEL EOBEFHHHL
EHE—FIC—2TH T,

Zh EOBERHIPHL

BHEEH IS,

A; BRI
B; EH#S

Pacemaker &
Pacemaker
Generator
‘ DCHBDRHE l

[Device BHE~OEMEE(DC) X 10~12])

Device FiiAZ B EZ~D DC fifriicix, DCic k5
device ~DEERER I N5, BH device iZit. L&
DOBRTHINTBR & ETI, KBOBENPP T

BTt BRET — AT ~MEEIEBBRA TR
HEAT— RBNEENTEY, device £kLV 10
~15cm EENLTWIUSFEIZ RV E SN TS, L
L. ARICIZEREIRIERLTH, 7T—AL LTHK
NDBHEITY — F~FidL, U — NAEBALOE FHEN
BAEL, LFiERETS, K12 T, 4. ADHALT
DC %#HifT Lz34. device AME TOMEHEE a. Y
— R & COEEEA 2a L35 &, BB —E LK
FELT, BHEEDS 2 iz 2B 1/2 12725, U —

R D425 XV T device AL 2XV L2y, Akl U — REICEMZENEL, BRIV OHFEE %2
T2, LrL, device KL Y — RETOHEEAS LW B OFALT DC 2HifT L7claicid, Akl
— FRlicEM R < BRURRN T, OFREEFIZA TR,

RV Y — RTFH, KEDS T 298V, FRilfgEs &
BRIz B - 235468 (K 14) . LpikEEERZRZ
T Xk O RBBMAEITIHTZ R, UV — KT 241V,

Ak 238V, A EIZIEH L HEEZ A > TVWET (X
15) . #595¢R03I0bro LEEARLITD
Tdh, FLTEFEIZIZINI BN, EWnWHZ LT
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Hilg LA ET & DFP BR—FLNDIZZ DIEH
LHBEZR A CTF 4, T M, Generator 2575 &
WO EETIZEA T, PunicnigadLcionsd
DIXZ OUAPZ OUT, IEFTT & DFT BEmn
DT, ZHFHENIT Bz, BRAMOEANT
A ZEl>THS L5 ThD EEZONET, B
K a v 7N TAHEAIR. AR & MBS R
WO Tt BnET,

Wi, VT/VF 12kt LTO3H], iz Device 23
A TWBEEOEFEATT (K16) . —fHIIC
b TNEDIRT IAFur, BRETIRIZFEA
E7IF e rimffibhTnEd, HARITZ=7
ATV REVIERBYET, ELLEM SN,
OFE VA THERE LTHZDDIET I 4K
nyl=7xhIr b, THITWANAEHER
NH Y T, SEVWEVWDIX, £, =7
= AT NORBEE AR NS5, 7 IFX
0 IR B B E A LRSS RN D D &
WS Z LT, MTEFEEDINENSHEFITD
Do TWRNOTT 2, PNtz b 51 1.5 K
B, 2561 15 HTT7 I u iz LTz
BOLGEITIIEEDOE ). BIEOERHERRS Y
%75

> >
— —

LRI

| DFTRSOMIE: 490V
>5 V/emZARE: 90.32%
>30 VIcm#AHKH: 1.99%

BRI 450V DRI
RVY—FDEALFEHE)
1300.1V,

R 2.7V
BRI 104V

|ICDZ A0 AL I fE
12985V

BB 14V,
R 480V

] Al e e 22 TG

| DFTESOTEJE: 290
| >5 V/ecmZ B E8: o
>30 V/IcmZT R

BRANE ML E450V DBRIC
RVY —F DAL ]
:1297.3V .

IRMEAEZE: 9.0V,
AT 3.1V
ICDZ 4D AL FHIHE
13003V,

IRMEE 127V |
BRI 537V

LWVWHZ LT, 9BbTREF=7=2h5 U %
foT, ZFRNTEREE B EITIAZ
(®17) . ZFDFHH Device [ZB L iz E
HBEP 29050052 THRD. T 5
HIE) ORI WS OB L TiE. BkH Thiug
TIFF L IZEZTHRN. 250152 LT,
F—ERFI=T = IS NTT, =7 2h Tk
DOBEITY Vb A v DR ERE LB nE
T, BERS, TIFE B ICA-STNWSF MY
TEF xR AMEREY KA ixL<FEUHE
ATTOT, FFT=u2hS52 v 2T, U R
HA AL THET,

HDZLTHHM L., T Vaughan Williams
ONFETTHA (K18) . bINEE., ik, 1L
EWVWSORHYET L, EAMITIX Na Fv R)L
W IR E 2B L T 5, 2FEVINE T -
HLIZ/E D DI TTI, Ca. KF v RIFEAILH
ZIEX T, WHhWBALER TN & QT ZIEET
b, TThbH NaFrrarnmybh—3f5Er2E
SLT.QRS #JELTB L. KFrxi7uvh
—1X QT 2IEET S, ZHIXZTHEL OB &N
I, —O, WU NaFrRrr7uyh—7Tk
¥ APD ZIERE T 5 D0, [ZEHEE., QRS BEN

Bt L A R R

DFTRFORRFE: 380 V
>5 VIcmZ&HH: 92.54%
>30 ViemZ&REE: 0%

FRANE ELE 450V DB
RVY—RDEALH)
12411V,

BMEZE: 10.2V
FREN:36.1V

|CDA D B S i
12383V,

Eﬁfﬁ% 8.6V,
FRBAIE: 315V

[DC jEfTRE DR F OB 0 AL B 13~15]
FBRIZ DC #MifT 3 2B AL E OFhLIT Sy F%
B0 AT 2 ORI OREIT R VWD, avPa
— & &, AR & S . A5 _ERikE & 20
PR, & iR 15 ik & A MRS I ] 0 A i A& D
FRANEIREME, A2 — NREIZ P D EE. device A
BRIz B BIEZRE Uz, R AL RAHEIRIEIZ 490 vs
309.1vs 2985V, U — RTEJEiZ 380 vs 241.1 vs 2325V,
AMEDOEFIZ 290 vs 299 vs 300.3 V ThH o7z, &b
TOREOEEDZEIT 10V #LEE, V) — REN L BE)
RT3 i b 50 I e & 20 RS I B 0 A e B A s
BOLIEL . ZOEWALT Ay F AUV AT D 2 L AR
ahs,
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a5 E ., APD BRIEET 5 DIZ00 5
2V, REEHTONSM RN (X19) .
35 —2H V%9, Vaughan Williams DOZ}HT
intermediate. slow. fast. ZiUIf [z =T 5D
EAShENS Z LTI, ZHUFEME L2 icdE
WIZBARLTEET (K20) . Na Fy 7 n
Y H—IIMRTF Y RZN T u Yy IT 5, AT
Frrnre7ay s LETHILL, ZOMEITI -
Bt D fast FEEOSNH T ehLnnET L,
FFLoDNTH Lo LT3, FIFLEZZT
fast TEPLTHEHELTLE ST, 2 HHIZE
7L< ONTINL, DFEVZZDMHEENED D
DOIFFIZFELT, 1HHZ iRt £9, &2
% Tslow kineticiIZZ2 W £9° L2 ZTHOVWTINT,
ZZTHEEMN VWA TT R, EoTWTER
S HITHENPREKD, ZoBIITSDIZES>TNTS
BIZHPBEKD DT, FALAZDODEEN TR - T
EE9,
FNLTNaFrmxA7myh—ZonNTEZT
AETE (K21 . AEIRZIEDDDITITZ
DX SIS TOWWERARD D £ T, X—=v
W2 ViSRS 5, NaF v 2238 <, Na 2k
AL THABT 5, ZZETRDPDATTHR,
ZZTCTNaFrRrL7uyh—ANDbEFvr
NVISEADRR N 9T 5 L. NaBSRATE 2,
B RR L7220 MR — v T ORIMES LR LT
WET, FRCRIZERBFE L LE L slow kinetic
DONaF Y7oy h—ZZNNEFICRY £

TIFHur
MBI SR

BRI RIZIAE

BIREKF ¢ VR

Na* F VUl
CatF RV HEHT

K+ 5% 01 (1kr)HEMT
PR

FEZE A EA ()
BRAMEI A S T

Trasade de pointes (Tdp)

DR~ DK E Rtz S, BERHER (+)

DCEIR~DHH RrAEBI R A LR O
MEET - BRARDAME
oo

[VI/VF i34 2 %A DC#& K 16, 17)
LEETOSH ha—VERT,

a) MATEIREASERE L TV B IHE. 7 I 4K v Tl e

4, TTDOT, slowkinetic ® Na F¥ A7 1w
H—=Z2FoTNDE ER=—V U FTERNENS
ZEREbhET,

Kiz&E 5200, TFROUCHE DY) 7 AMGE %
RTHETE (K22 . mH V) UAIMIETT &
IKI 3G SR T, H3MHTK, THOHEANR
WRLETLL, ZURZ S TRV ELT, OF
X ECidAaE2 T (Tent T) 12220 £9, TIA,
NR=ZAA—=HFEFFIXES>TLLEOIDPLEVNE
T e, ETRRIEEEMMME T LET, ZORICE
MHRAEPED Na F v RA BTG S ET 5,
REHERZ DL IR R T, ZTNTR—
VT OMEN ERT B, DFEV AV TLAE LD
SN H 55 7B b} TT 42, acidosis. HIREEH
AMIEDEH Y 7 L EELTDH—-DOTT,

I ehizsE K Fryrrsuy h—aff
5LE57%250 (B23) . Na, CaldZ 5 TTH,
Na. Ca ®FEA. Wit K o, 2l
T THAREI V. BSOS TN > TNE
* LT, K 28T, Na. Ca 28A - T&E TR
P9 ATTR, BAHTIEIKBA-TET,
Calt NaHiTWL, KF v L7 ay h—i3z
ZE7Tuy 7 LET, E5RBIPENIE, Th
BHTHRRWA S QT NEVDZbIF Tt i, &
IFREEBAIIARKTE T b Z 2P BA-TLBD
BB TTN, TUBNECET, £595¢, &6
2HEHOR—=Y VPR TND L ZAIZAST
WETH S, YAREIEEEN £ TE HIAT.

ik, VIIVERAHL TS
DC¥ayZ; < TH3ELL E

mmmms mﬁ!ﬁﬂﬁi

i
stV Tve
=7z H T YR

BEIRHEVTIVE

-
[ m
mﬁ!ﬁﬁ&zﬁﬁﬁ

7"2‘5’ s

Jiikpy ) v
Rich TR

~OREENERR S Y. s 15 B & &<

Ho, BBz LA S5 L OMERD DT, FRMBISIRAFE T, BIHELDEM R < s
L5 &< Hoy BRlBIBIEZ KN S &2 L OMERDH D=7 = U T > h &l LTVI/VF O

FETFH 5,

M~71ﬁ7/Ffwﬂmﬂﬁ%%ﬁD@?%Aka FEaEET D,

=7 x=Hh T2 NTVI/VF ORI TR Sl

i, MATERESLKRE Lk, =7 = H 7> b ORWERT

HB O IERZEREL, Ho, 734X D/O)Bxf@ijﬂ’ﬁﬁﬁl DOREERZHME LT, 7 IFE T

EHED,
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DEV<AF 60, <A FZ90mV £ THELRN
SBILR—V VIV AD, BEPEL 8D, TYT
OT, i b BEMETR TS EnbhvTnEd,
NWANAREE, BIFESVELRY KA T
TIFEuy, 2FV, ZDfastiXFE A ERE
— U F X RXATIERLS T/ —X RF ¥ R)L
ZEHWTWET, TTDT, U RhAre7 I
A XA ERUERICRZY T, 2L &
HIZNANWAREITNHW B dirty drug & Wit
TWELT. WAWARIERZER>TWVWET, D
FV., ZEHMZR D BEOY KA iz

YRUTY v () =R
ERR )=l (ER)—pA)

n# (8- FuF7la—N (VFIAD Ep
TIAFay (Frhaalh)
yga—L (JFa—R)
=Z7xAFVE (¥ EY R
RGNRIN (9YFUR)

CAFTEL (~ARyF— B)
REY PN (RFY a—nk)

I# (KF ¥ Rvimsl)

WV (Caftbisk)

1

Na F¥ X/ IEHTIE

Rate-dependent block

Postrepolarization
VIR RIS

Na+
~ K+
K

omv
T\
48 K+
48
0f8
-60-90mV-

Cat Nat o
0ff
MERRISH] A RRSK

-100mVELF Ca+ Na+

ki mp mRA~koiAx my ) TEREEOET
2) EAKFEPEDNaT-+ IV DRIEHEAL
3§ B QRS HAK)

Wi I SBACKOTHA ! §
PacingRifE2% EA-45,

AUB7RT (Tent T)

TN, LA CaFrxrxir7ayh—b A>T
WE9, Ic fEZHMIC Ca Fy 2T, Ic
EWNH DIFVHWYD B NaF v R Dslow EWNH T
LIt E9, TTDOT, %< OHARIREITHE
BOERBFE 2467 5. Na F v RVIERT 5213~
— 7 OREE ERSES L. FHicA—7 v F
YRV LE LT, &5IT slow kinetic {ZB L
F L CIIREESE EREED7ZA95, KFvr R
BILELCiREHRE N—y FOBEAZET S
HBAREERH B

DER DR

BriEEE<32

fAIMAPDIIER 35D ?  (MHAPDIENETHD ?

Na FRA-7asdr—
E AT B
Slow kinetic drugiZpostrepolarizationtZ &Y AR DFE &
Slow kinetic drugirate-dependent blockiz & VA8 R fE A 3

Slow kinetic drugiX, K LFREERHY | CEBIER B DDA ZOEITHL
B FMEELASHORY — 2 RBEED, -CASTORR

Pacingi kOB e EE NaFriiai EEP  NaRRALTRSEETS
Nas vk a— B Na7cRvaimies EIp NadRARSR EIp BAYBL 2

B PacingiiEn L5,

K FrfaT oyl —

1)

-60-90mV

Ca+ Nat

Pacingiz L DBi4y 24 B DPacing

Na, Caifi Ai2 L BBEAHBIXK+ D I TEL O F~F2D

B PR TRun—HGORMEIE B FEROER
B BUETIZKEALN, CanRIIC I ML BB L RHH, THAEET S
B PacingSER I BRI EBAICAS

B RO e RE TR ED
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Roin iR S h

BEYNANE B

. =|r|eji

L] 1

RN

n| |®|v|rjein

FEAROENRRE € 05N O
A=ESES AN TOrn= | =TS rIATOah—
=R

[FiAREENRIE & device X 18~25])

ZLOWTEIRIEIL
EROERARTEE T3,

1) Na F¥RV BRI
Pacing@f& % E5

Closed F %XV : FE
OpenF kv : B L5
H&Zslow kineticfE M

2) K Fx R/ EHER
i L PacingBifE%IE T

ZORIIIHABIRE
BISMTH B TTRE

{THAPDDIER 5D ? fMiRAPDIENETBD ?
i |

PIARENRFIL M DL SN D RN H D03, device ~D5ZEA IR L THAT 2 LER D D, Bl

REfRHEIZ Vaughan Williams 2338 T Na F v 3 Vil gl K F+ 2 A4, CafEHidkic sty
%o IH#ED Na F v R AMIGIZEL. 55— D Na O AZIHS 25 72D (B TS Na F v 2T - I
F v FOVITVERD) . H—HON S ERY O Z b 38, DERTIX QRS IEZEE S5, LH L. la, Db,

Ic OHKERDY . KA, EEEMNFHGGFE(APD) 2iEE, fHiE. AEIEDIZ L THAEINLTWS, 20
JRIAX, Sicilian Gambit D3 H TIFHIRENTNWDB A, lafitd APD EEIX K F v 2 A MIHIEIR A E Th T
2025 T, Ib #® APD JEfiid Na F v R AR E M@ &, Na v RV PR WEIRIC L 5 (PH2%E
F v FOVIZVER) e T, Ie BEIHPLZ Na F v 2 OH M4 5 7o APD 128 % 5 2 720 (X 25), &
51z, Na F v I HEEHEED & fast intermediate, slow T3S N TW3B, Fast OBEICIT—HIZ LI Na
F v FOVMHIRITF 2oV X V. SRIE T Itk $ 3828, Slow OEEICIE. —HTIEF ¥ 20 bik
BN, FABOSE X B I HT 72 72 Na F v RVIRIEER F v 2OVIT/ER LT RSN NT 5, Z 0
T, B—HDOINH Y OMZ 13K A D U T LEE< 725, 2. device ORME%E FR 82 (K
20, 21), —F. KF ¥ 2 MHEISMEAO K O 2T 572D, QT 2MEE, FFibEEMS EF L.
R L, R—y U BRI 5 (K 22, 23), FAHlicBWTIX. fEEREED slow 72 Na F v Vi

HIT RGN E TR,

I & —FHBMITH LTz 728 APD 2SIERT 5
O ZHUF K F v R NVERHERZRA S 5. Zhid
Wh b Open F ¥ %)L Tl7 < T, Closed F+
FIMITVERT 2005 APD Z2EET DA VWD
NTVET, PO THES EIIHED <5
P ERAD, ZOFREIIPIAEIRN T D s
HHESE L B EJ, H0O Sicilian Gambit 2373 4HIZ
FIERICHESRE L RVET (K24, 25) .

BICERDOZ EERIELLET. WEbihvb
NOMRTT NA ZEG N IEFICHEIZ 2 > T
WET, MHAVWDOIRFMITE > TREERENRLSS
WEZ D2 LN DIFHP > THRVWATT, %
SN o TEIMBITIRNA TR, 27, BfEO S 1
M a—nZ2NANAsepsisiT7 - 72 0 T HUE a5
HATER, MEFETIHTEIRHESEZS Y —
RizethEic20 7, 0LV AT A2
hELET L. 28025 6 BARPIAERZZE L
RFEniran, LebSEIEH L ARSI

. & BTG 20> T 72 BEA & 2 38R,
DFEY 2 7 Al S PUAEFE T R T IZniF R,
IR TEAZHRGT D L0 REBIZRDY
%7 (K26) . ZOHEIZINAZT T4 VATHY
ELT, BB T T4 NLEDWMT DA TTR,
WhAHEREPES NS SDOEAL T T 4
NATEHARNYy ZLTLES (K27) . ik
PRI TIORIENBDHDLEEHATEN, M
— i OPLAEFIBE G DEVANAL T T 14 VA
A% &AL B BT A Al G- IR R I &Y 2 T3
BEVOLNTHWETDT, TRXLADAHSTND
FIXEO, BT ER 2353 R&ERE LR
7,

HE ZhARFELDTIEVWET, THERDY
NESTEWELE (0F) .
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Tnfeetion Sihers
Claw

A

System £k % = I

ML SRR Ao ThD
2R ~2W
[ 26

INAZT 4V

HEEIME L&, MRS B8 (EPS,
extracellular polysaccharide) &9 3,
EPSIZ/NY 7 —ROIEMR IR DR EIZ R 7L .

BREECLZHE N DM EZ T2,

ZDNAZT AN BB DFEREND
| REEEANE A

ISAZ T AN BB RS BRI
LR AL A= N % A1k I R

o
7] f Curculation.2007;116:1349-1355 IXI 27

[Device &% KX 26, 27]

JE4E, ICD %° CRT-D %, device 23 KRFIAL Zdu, ZIzfEv, device BERMEN 7 0 — X7 v 7 &8T5,
—JE. BYERETCIE device VAT ADEEE(KRIKELY — R&T) 2 LARTERLRNALTH D, T
I ERARA T T 4 NV A(FERESEE LT, BOX AV ) 2B L CTHARSEICEEERT 5 Z LAk
BN TH D, BEREUCRIGEITIZY AT AEEH. F L device ZRXATE T, 2 AR
Y, HidFBS 2RI SRNEAE L H D, Device 1ZRWTH Y, —E, EAMBFITHENVIVUIEIX
KRBT ET D, WA, BE L TOESITEENE LTS, BEL > Tr HRERYYERPHET 20D
Y. Fli L device JERGDOBIENRTREEAR DO S ZHITIEINT D, Device fEF O M I TR HUAE B 5205
HETH D,

BE PrEEd. bVRESTInELE. & DRED BTN ERHBVELLEL, XAL
ROEOBGEICBALE L T2 ZEMER S Y WTL & 9% ZNTIE, KB LTVWE
ELES, — 2R, FAMIZB U TR Z AT TOT, HVBRLSTIVE L,
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(G BRI BIT R T 2D F A AR —EHDOBRA > N EABORE — |

. IENRAL RAOBETH

%R

R ETNTIEROMEE, 714 Z0OE#T
W IZBUE LT BERERER A REIR S vmin %
FOREREAE, KALIBHNLET,

B EREROLZILENNES, ARIZE S
bHVNESTIVET, RILFAONET—=
X TFAAL ZADBHTI &5 TR, %
EEEREEL SEBENRFERD Y LT,
FAOFEIZD S IEX S HRIREE & WS ICR Y %
B

TNA AZNFE R=AA=T & ICD BSA D0

FTIR, FoLOHELDRE Lok, Kidtr v
YIUHWEETHY ELT, BEETH LW DIFTAR

TRy 7oL UTHENICEEIZR -

TVWET (B 1) . EELERD DI TR,

Wbty v FORETHRIBENNET. B
FINRIZKDEBRTH

~E U TRBELTEETS ! ~

> LE-DEOTA—E Y
> LE-DEQF—IR—E LY,
a) LDEOFATILAIUE
«far-field R wave (FFRW) oversensing
*RNRVAS (repetitive non-reentrant VA synchrony)

b) BRERL, U—FF2, EMI, &

K1
(M MH=H/ER)

it BT

=
E

Mo interference if cumrent < 20pA or voltoge < 0.1V
Imich, W et al.: PACE. 1:52-61, 1978.

o BIEWE 450 >1my,, OME

moEE

SUTEEIZET VA -k A — RN —
oy rlH Y ET, BRTHIXA— -1
VYT ORITEEND —DODEKRNRBERTH
BLEZTWEREZXTEWERNET, ZHiENE
THLETHRIVH B Z Lz £, BT
A ii@ﬁ&’*%ﬁ%hi&hf%ﬁiﬂ'ébﬁf
T, HEORARK LN ZLELTL, B
o&)biﬂ” ®2) . zz ggvxf&)bi%ﬁx
—HEN TEEBHR] © EHEBESBEO—EHH»
BASTL %, ZN0 6 “FHMN IR T
T, BEER L NVWETDIXFT AL ZRZDH DR
TUTFFoREEEREZLTLES, 2R H=F

H2 ERERRER] . ZO=ZOBHEDORA
B LTHONTVET,
Wiz MzEER] ¢392 (®3) . ZDAS
AEADHFTEARR

(SRR S )

X 2

X 3

*BE SRR ARG i v
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A4 RIZHNELEBOVTHDELT, KO INIC
it &, BRBEBRNICA-TLE S, Hilik
BlOBEHEEZHLTEY 3R (B4 . FIxiET
—ABREERENTORNZ S WIS REMADOEL
B, WELET L., ZRUChinD LikodicE
WORHND, 1£8E
THTEBFL VY, B Uk SokiE Z
SVWHBESAOHBEFRORVITIEH Y £
DT, BTT — AT DI 2T A AEE
SARIFLDZLKMETI5LERH Y 7,
FRPSHEEETEIDY ERANR, T50H
I BRI NBIZ T D722 5 W\ 5 if
M EHT L 572 EMS LEbNDZ505 %
ORHVETH (W5 . ZhdH/ A XL LTHE
ENIZHIERAA > TEET DT, XR—AA—HT
ER=2 RIS E T U, ROARRIERANE)
MCREKTRLTHVET LT, /A ABA-
T, I % ICD 28 BHHH L #¥hEW 2 L TER Y
AVIMELTLEILEVWHIZLERNDYETOD
T, EEIZERRDOTT, BEF S AITHHT
LB NE TN I IFERBENEBNET,
Wiz TEEER] TR, FEmiiEdsic

= [ERRAIOEP) =
REBIA&AILORE

RHESS

o AMMCREENRT S0IL00pAELL
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Flgure 4. Cosa Report 2: Intracordloe electrogrom fram the unipoler permanent alecirode.
The initicl port of the tracing shows o biphasic QRS with o dominant § wave. On gradual
withdrawal of the elecirode the QRS veclor becomes positve with on end: dii

“curront of injury” pattern.
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A Meta-Analysis of Remote
Monitoring of Heart Failure Patients

The purpose of this study was to assess the effect of remobe patient monitoring (RPM) on the outcome of
‘chronic hoort tailure (HF) patients.

Jlﬂ;':!D ' MI!L‘CI!D f MOUIZD:D : Mil‘ﬂlﬂ = SWIZ‘DW 7 NU-I?DH:I P ;m;“!ll
& 32
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jugular venous distension & +
S3 = +
EDV (ml) 43 60
IVC (mm) 13 22
TRPG (mmHg) 20 28 Methods
log BNP 24 27
AST (IU) 27 66 oo
ALT (IU) 21 82
CRP (mg/dl) 0.03 0.77
body weight (kg) 51 51

+ diuretics

X 34

Conclusians

REM tesephone Pealth care pr or eles-
of L] Y ¥ia remate axtemal, woarable, of implant-
bl whectronic devices is a grewing modality 16 manage patients with cheonic WF,

AAfter o review of the itermture published between lanuary 2000 and October 2008 on & multidiscipiinary heart
failurn approach by either ussal cane i parson visit) of IPM, B8 Rullboxt artickes wars retreved: 20 articles ro-
porting randomized controlied trials (RCTs) and 12 eting coh d fora y
Respectively, 6258 patients and 2,354 patients were included In RCTs and cohort studies. Median follow.up
duration was & months for RCTs and 12 months for cohon stisdies. Both RCTs and cobort studies showed that
EM af deaths (RET rish [f3671: 053, 95% confidence
intervad |CT}: 0.73 o 0.95. p ~ 0.006: cohont studbes: RR: 0.53. 95% Ct 0.29 10 0.96. p < 0,001) and
_lzntioms (RETs: AR: 0.3, 95% Ol 087 10 0.99, p = 0.030: cohert studies: A 0,52, 95% C& 0.25 1o 0.96, p -
(UO0L) The decreass in events was greater in cohort studies than in RCTs.

RPM conders a significant prolective cinical efect in patients with chronic HF compared with usual care. (1 Am
83-04) 7y the ge of Cardiology Fourdation

J Am Coll Cardiol 2009;54:1683-94

X 35
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J Am Coll Cardiol 2008;51:1357-65

X5

Cumulative probability of first occurrence of inappropriate
therapy according to treatment group

0807 Unadjusted P<0,001
g0
i1
855
isi » Conventional tharapy 1
lii o P R
s‘ss s -
- Culiged thorope T
s = =72 75 = Higherate therapy
oo 05 10 s 20 75
Years of Follow-up

BHL—MEEL ARETORMERDICT HICDEE
[2&Y FEYMEB DR LT EREA RSN

* Mass Al, et al. N Engl ) Med 2012; 13;367(24):2275-83

X7

FENEDOER

Shock Type Shock Episodes (n) m
Appropriate 393 66.6
Inappropriate 184 31.2

Atrial fibrillation/flutter 81 @D
SVT 67 11.4
Abnormal sensing 36 6.1
Unclassified 13 2.2
Total 590 100.0
JACC 2008; 51: 1357-65
6
DERCEES

(Intraventricular conduction disturbance; IVCD)

o Jr\ .-...T\ " .T\,

Normal : QRS = 80ms

YTV

IVCD : QRSHE > 120ms

vi s

IEXQRSHE < 110ms

X8

DARRIZEHILERGCEFEEORER j5nELVQRS—FET-FE O M= H. 51

PFEMSEEDDFR LIS

.D,‘

DFE2

ricular isturbance D ERGEMHE

: Hawronek E, Masoudl F, Westfoll K, et ol. Am Heart § 2002;143:412-417

? Shenkman H, McKinnan J, Khandelwal A, et al. Circulotion 2000;102(18 Suppl I): abstract 2293
¥ Schoeiler R, Andresen D, Buttner P, et al. Am J Cordliol, 1993,71:720-726

* Apronson K, Schwariz J, Chen T, et al. Clrewlotion 1997,95:2660-2667

* Farwell D, Patel N, Hall A, et al. Eur Heart J 2000;21:1246-1250

X9

15%
tion d

IveD:i

% & 1992 4FI2 E 3% QRS RO & dp/dt DA%
TMHBIT 5. QRS OEMEIT X 0 IERESLGEET
DN T ERMEENT, ZRLHHER—
VMR ENTE e T, 1996 4TI =
R=Y VISR EVEELALEODREIAD
NYHA 7 5 ZADOek#, % U CTEEmRTR ok
BZLEWRENE L,
DENOEEFERILEXTRUVUES 2D &
BV T (K8 EWTHIUE, Z DX 57 narrow
72 QRS TIA, LALDBESARBNTIZZ

Vesnarinone Study®

(VESTEURARAT) to0% oy
© NYHAZSAII-IVEEE
* 3654BIMECGET VAL A 90% s
Fy 80-120
© El.ILTFoU EERE H o 120-170
DA, QrRSEFMIASEL
EOWIFHNEAFTHHOE 708 b
HY4IER
¢ RSABRTHLBERD - Lo
QRSIBAERICH T AEHUR 0 60 120 180 240 300 360
J1dsf& HECTOSARK
* Gottipaty V, Krelis §, Lu F, ef ol. JACC 1999:33(2) :145 [Abstr847-4).

X 10

D57 QRS BUA KiZZed, TiHbbLEN
IBEREEEZRTZ ENIERICEL R T, LA
BTV EBRHELAICKRELS BoTL X, £
Tay2iZRbENS T LB LE N E BN
FITN, Tk, BEELAREITRS LH 3 H]
SHBVWDEREIATLENEEBEERALBND
tvnbhTtnEd (K 9),

MEDIEV QRS LR OB VEST ikbr T
RENTVWELT (®10). #lx1EX QRS MEE
220ms Bl D QRS DIEBIAWEERETIX, IEW
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ER7TovoIc 1$‘D§Et$0)_tﬁ-

O &8 nN=5517
HR*1.70 1 188BN=1391
(1.41-2.05)

« 1FEFETHR(E, TLLBBB(QRS
>140 ms) DFEEITEY LR

« COYRVIE, Ehp, BRDE 15
B DFE (HF) EREOER.
HFISR T HEMBEICDT
HERLEETH--

* HR=rf—Fit

HR " 1.58
(1.21-2.06)

0 l

LRERE
Etﬂﬁ

1 FE (%)
=3

o

Baldasserani 5, Opasich €, Gorind M, et al. Am Heart | 2002;143:398-805

B11

*B#H# H@nﬂl/-/f\’?--/ 2004.9. 29

#)

72 QRS ODNIZHART S5 ESHWVDY R B35 5
LwbhEd, 2HLNEMT vy 7Tk ST
BZOERLEWVWHZ L TTA (K11). QRS lEHRN
140ms ML EOEM T v v 7 R BEIIiEnm
DIHTERRERHS>TL D EHRESINTNVET,
DX 57T &% T. CRT O, QRS
i 120ms LL_E. EF 1% 35% L N D& % 7213 &\
JEDDALELNWS Z LIt TWET, ki, &%
ETER—V VIR FEFOEE S, R—v 7
FETHIE. £ QRS IEIX 120 DL EE 0 F
T L. 20X 5%2Y41TiX. NYHA 7 5 2R 1
JEIVELWSEETRL D, N ETHHMEZ
ENH T ENRRENTHEIGITA-STEE L,
—ODFERRLLET . TIUIFO—FHRM)
® CRT JEFIT, WEETH, PRYEVKHEE
BXTEFITY ., BEIAIZ 2000 £ HALGRR
DFE (DCM) O & Wi SNBEEZZITTnEL
7z. 2004 4EICFL ORiFIC CRT O A HIYTARE
INFE L, IEFITLHERESES T, MEHEL
T, ROLLDALTTOT 90 LHENDTTA, Z
DOEREIAOLBRITHMBIK TR 0y 7 &
A T CRT AW S E # 5 72 wide QRS %717

CTR 57.6 %

X 13

IER - CRTHI

HR=99/min. QRS=168 ms

| .fl _."l

I —prmipmnr AVR mmm e W1 —;]’I.-"-.;Llr "‘r]l-' \"4“‘4
i 1]
| aVL V2 11
Iy ik 7 S Uy S, M '/Lj IKI. ik r’r L. /\ .J/”
S0 54
+ | | “
i aVF V3 V6
o /‘I'.A,l {rl'n\H { A A A
e Rl S |' :|! ‘I' M redn
th
1 i
12

IVS - PLW
320 ms

X 14

LTWT, QRSIiEX 168ms TL7Z (K 12).

INBERPZNB LIz EDOL Y NP TY
R (X13), ABic7ZBA & Lz DCM O
ROEDE T, CTRIZ57.6% T, AYizhb k- &
BN TE LWL, NYHA O L ELnWS Z &
Tl’k.

W, FARICHE LT a— DR TE %
HATLEOTEMIZEHTRT (K14). dlE
O—FWHE L TNDHs & BEO—FE L T
WA, FIBRETRICTN TR LI A%HR
T, FEIRLDOFMEIT > TWEbIFTTR, &
DFIX 320ms L7 VFNRTNDENS Z Eos
3o TWT, CRT ZREX AR E LT,

) — RO EBMN Z R L THET (K 15),
HRLRE L, EBOR— 7Y — Ridabikig
Ik @ postrolateral DFRIZHE SN TWEF, CRT
B OLEXIZE QRS 154ms &8 L TWET,
HHAAIEH QRS IRIZ/ZR>THWBEDITIEdD
VERFAN, BE., ZOBREBEEALITE > TIE
168ms 7> 5. 154ms & & OkifiaiR». HicH
Iz % narrow QRS 122> TETWVWD LENWET
(X 16),
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CRTHEIAHED MWEL T

2004. 10. 21
r‘ — -_
J?
I g'
IE|

X 15

fmE

MEL N7 D R

CRTHI]

2004.9. 29 CTR57.6%

X 17

2005.5.18 CTR47.5%

BEIROLUN VLS
c HEAHBER

2004.9.29 CTR57.6 %

X 19

2012.2.17 CTR39%

Zhugry MY of%E T (K 17) . CRT Hi,
CRT#%T9, FILEIZE ORBT, LMEDOKRE X
MR VINE L IR TWNBORGND EBNE
7

FOHT TR —LTNET L, 74, 8
FlzoTh, ToLFT o LOEB/NE LRV T
TWET (M18), ZDATESAILE->TND
LEWETR, CTR £ LT 39%. g X
LT, BEIAGEFKIZILRTT . ZTNHBHEA
LI, WEEOL Y NV TTR (K 19), B

g|

EE - CRT#

HR=70/min. QRS =154 ms

65 ranm andt . od naSERESREY R RER (32 LI P

1 NF_T‘. avL L W—A\HILr vs»——L,—}L,r

11} avF Vi AL

Y ok EE

X 16

7, SEREBLTH, EBITFoEY -+

HAHTHEFH HAH 84

\

2011.8.26 CTR42%

2012.2.17 CTR39%

18
i PR A
BNP
(pg/mil) 1030
1000
500

0 2 &
5

i NYHA%H1 m i 1 I |
bra—B @ @ ©) @
EF 20% EF30% EF37% EF46%
Dd 72 mm Dd 65 mm Dd 59 mm Dd 51 mm
1 | 1
N o ey
78 3 1A 128 5/18 7/19  2/17
2000 2003 2004 2005 2006 2012
20

XANFARY Iz LRI > T, NYHA 7 5 A0 1
ETCUEEL. EFRICRERMEBPF LN TNET,
22z BNP Ofii b 1,030pg/ml 72 5. WEIZ—H7
TRBLTWET L., NYHA o8 TH I
LWEIZTE, EF DIFH>bIHHTST77TH
AR LULETE, EWIZ 15~16%7F -T2 D3, FER
ICWE 46% NS Z LT, L THAEFENRVIZE
MoOoTETVWETL, LVOKZEY 72mm H -
2 DOR, WEIX51Imm L WVWH Z T, ZTOKRkX
SIKFEEEBICR->TETWET,
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IDIO—/I\TA—E2DZE1t

(mm) (%)
80 50 “-LvDd
70 46 - 45 ~LVDs
40 —-LVEF

60 Dd 3

50 —— 51 30

N ey

40 a— 25

30 e Ds | ﬁ

2 10

10 MR 1 1 1 1 1 I

0 -0

Baseline  &months 1.5 year 5 years 7 years
B 21

MR OFRELHEANI M ETLZA, WETIXI
ElzgesE L, ERICERR AT o THnET,
DCM &9 &, RIGHEENRL. BEELT
TR LI NWE S BRER, AebR 7L vy ia
LY DIAITIE. RNERZLTELBRoTLEST
WEHRERTT., 20 DCM &5 T DI BIT
BWThH. CRT ORYRIFELIEGE S 5 D72 &
ST EMHRLNIEEEREHNLE LB >THET,
PRHTDER RSB ERN TRV b dH > T,
ZOREBEIACEIBREZED TWProTZ &
. FRIIBME L THEOTT N, 5 ORME 5.
L TOUBREAZE 2 DIREETIT L T, FEFIZER
ROT, ZTONFIZOFEELRICHEMEEH TX
DHREMEDR DD L EVWE T,

CRTOXELWH DL, L PheiEdde
WHZEEnb, FFde LA QOL OUENED
B RirZE L BoTnWES, TTDT, VAD,
ANTOigE P LB EE Z THWDLNAEDERE
IAIE. BOBEATEIREELES-TWVWET,
F72. 7z & % narrow QRS TdH - T b fiz 5L
NESTLZVOTHIUE, BIE F T/ TRE
WBERE LB > TnET, CRT 04 B OMEIT £
ERH Y T, FITHERBERTL L D5 O LEER
—V U TELBZDDT, ZhRELEIAL
B TiEWFRnKERFEIZZR->TEET, —
JEREZAATEY — RALE%Z Z 5 I E x5 Z
LIFTEXEHADT, Z0 X 5 RBERRIERIE A
ToTLKBERERYET, £, 3#D/ L
ARV E—, T72bb CRT OWBEELHR LN
BRNWEBESABNS, LS Z LI TR
Y, MERSNTOETA, 7 E0HIzRh< B
WS Ok, FTHE L TEVWRETIIR N E B -
TVWET, TTOTHNANWARMELSZTLIRT S
B ek, CRTBEAZED THELZNLERE ST
WET,

FERRISHI DRTE, D WIE— » ZRAAS
HEVELIBRWEDIZ ) VLV ARVE =T D

LV41E!) —F DB %

X 22

LVWOHRERD Y. ZOMRK L LT, £EMBO
U— KRB ITHET, #ERIT 2 >OEMTR
— U BTN TWEhbIF T, Zhii 4o
IZRDZ LT, R=Y TR Ktk DT A
BIC72 o CHERRIERIE 2 [nif TE 52 L 3H Y
9, T, BLORETIE, £BR—v 7T
BOTHOLRIM I Y FEE, P ToOR— v
TOHMENENWDNTWETDT, ZDko%k
VU—RZHHLT, £EDIFS5 TR—V U7 %295
ZERERNRIBBITIR D —oDHNR B ST
WET, UETT, THEDVREITINEL
= GaF),

BE hitdkk. R—ZA—%, ICD, CRT i
BLTEHGOEL2 ZTRIEVWEZNWTH Y R L
HSTENVWE L, RIZEWEDITHRE TR ZER.
TIAY MITENVETH, BANTR—AA—HT
ST E MRI 5t OFEFE D TH 2 B L &
TWE LR, BAFFEIE LT, WE MRI &
DT NA AT

hifF AR ENS LV, HIFBEIANBAS X
—% Y N THRZD, WANWARAF 4 T 2EL
THH5H>TVWETDT, ZH5DAPPERZN
HRENIENTH - TH, o FNEENRNEN
5L ZAVERITIEIDY £ L,

EE ZNICZBLTDLH ol &A%
RAMPEH DA TTN, FHIhl i Za4t. Wi
IZE 5T, 2720 MRI OGLEMERENET O
T, b, ANDIEHIEELTH, BARET
5LEICVWANARINTITNANDS LTS TK
BZEMBLOTIIRNNENS Z L L. Zhun
559 = DIFNEETHRELER—ARA—HT
B ERLHOTET, BEIZEKZR, U a—AiBi
ZHE o B EMRIN~ L CWET LR, 257
5L —EOBRIZHE—LTLE- R EEIT. KT
TR—HBREZLES LEOPLNH DR, i
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DELTE STV $H AT WS b DOTHREROEED ICD IKBHL TS

I FEPICENITRERB S LD ERBY
HBEBRIATTN, WE24L, 2L T7 HIKix
b 9 —tk, 34D MRI IR DR— A X — B B3 E
T, TTLH, ZRTHENLI EIANT U A%
BMoTHWSDOBRARRKIZZFSITARELELESAT
T, T, b Liedb) a—nicikd en, *
VS LI, MITHHHEEINZSDTTDOTR
WEIEIRSZRNWA TR, ZOWRERIZNE £ T
OFGEP BIEFITEN LTRSS A TTR, dHA
A>T LESTZLFDANITE ST 100% T,
T, EFHITBENPD LR WER L BEIAD
AV heEZBL, RFVBEIAOHEET
XA EN S RELLHD ET L.
HiaholeXiz, Led., ES5LTANRTL
RholeenIiEiciebA TR, BESAITA
WIZRIEE S ATTR, HITANTEESIADR
ABITHIFF L TNT, M EPES TR, KEER
BLIZHERBHOLLBATIMN, LIATR—-2X
A—H, MRI 20 T2k 5 RIEERH DD LM
WTH, N, BRNATT, BWiFnEd, Lic
P ENZHZ TBEZVWEWS K bITIER
IZHRNDBAPY ETOT, RUITVEHTLND DR
HOEBRVIFIMMELENEZEA LW EIZENE
7

BE HOUNRESTIVET, ZFHEE. FH
TSVERAD

FH MERATITN, EhE 2 BN
ICD OFE LE&EWNH - T, WE NIPPON storm &

ATTH. AAROAFHEYES, 560 HO 7 4+ 1 —
T P CAHEYNER S 7 % &5 D TIEH ITH
BRholcA TR, ZORKBELZMEZENDI S
BROWATTMN, ARIREENRS X oiT. LFE
HHED & A OESEHIS L WA TR, —DIR N EF;
LI, MHEMEZES L TR Z b HDAT
T, FIUTEARTH HARNFIDZRNE NS O
HVET, HED O — DI EEMEBNRZ B &
WEENENRDEDL—DRATITMN, b H—Di%
RoEV REARTNVTEHRITHEA TS NiE D
NRATETR, HEITEATND &, RiEy/ES)
HREETH, HUEEHIRETHINEDHIRE &
1 FERNIHEOEIER TE RN & 5 OMRIEFRITH
M5 Z L REL T, HUWEEIZ -7 bR A
FBEALITWETDATTN, MEUMERINEE T
1EMBEOEERTERWNE, ZRE2HHT 5D
BESBROTHEBERL NS LZABHD
T, BEORB -z & TY,

i BoledLBHTY,

R EDEPEIEIALNTL X SH. TiEkh
HHRE, E5bHVALESTIVELTE,
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(G BRI BIT R T 2D F A AR —EHDOBRA > N EABORE — |

6. TR BMEDFT AL RiGHE
(CCM/S-1CD/Leadless Pacing)

z

R HEELTHE 6 T, THkasi

MDFRA AV (CCM/S-ICD/Leadless Pacing) |

A I K 2 I 2 e T o1 0 25 2% i I TG B N R 72
O M, BEWLET,

FH IALIBEHWLEYT, SHBHLLE
F?i%. 1) Cardiac contractility modulation &9
DM D U ) 2 RS B8 LR &L 2) ICD
TIH, MEDOHIZERMEIH DY — K& A7z
THIRE O B T IZBRMEIH OV — &2 AT
Subcutaneous ICD (S-ICD) . ZL T, 3) Mg
ZR=Y TRV — REANRTIC, X—Y 7
275V =KL A=y 27 D32TT, Zhb
VTR bRk TIET Tzt M E T
£,

F 44 » 1T Cardiac contractility modulation

(CCM) IZoWTBFFEL LW ERNET (K1),

l AT RO RERDOT NA A% T ITH A

Iy DENICRE L2 HEH O Y — Riz & v Lligz
FE LS. 22, WIREHH O — > 7 Ok
CIFER Y, FFAERHC P E QRS AL
T. QRS JHOMIETRAD 5 30msec BITHIE 2170
9. T ORFFIZAEA A IS 72 O T s L

Cardiac Contractility Modulation: CCM
@IFEE M BRURIR (non-excitatory impulses)
K& D DIREHEREZE DA

a DEESFIGH (R sensingf 30msec) [T
BERRHETS T Eick b, #laACa/\> KV
v ERERSE, DHNEHERDS.

@ Biphasic pulse +/-20mA, 15ms/phase

OPTIMIZER™ System (IMPULSE
Dynamics, Orangeburg, NJ, USA)

i

EF¥A. LL. ZORHIZRNIE X5 Z
L THIfEN D Ca ™y R VU TS8R T ATy
Wi R 2 Z b > TEX E Lic, BE
FE=ZMROFEHN T NA A (Optimizer 1) %>
R % (CRT) « 5 Wid ICD HHF A
A L] BlichiAteZ Lt/ b zd,. CCM D
FRA AIAHIMGERICRAT Z BN TT (H
2) o RIHEITTFFETHAT LR TEIWITERA,
LR WE LTHFARTD D Z & 2 MERITEA
LT EWiTnwoThHEIZE Y Y 7 EHH
U—REHALET, S HIChHEPRICHEZET

H52ARDY —REFMALET (F2),

X 3 iz CCM ¥ A5 L %77 LET, Optimizer
Atk L Telemetry GRHDON—ARA—H—Dk >
WCAKRD FITENTT —X BHATE VREEE
WLV THZENTEET)., IHiIc#EMIz1
., KMEOTKENRBLETHY . BEOLDOF +
—Vr—nBbY ET,

FHREpROKBAHY — FoREICALTTY
B B4R LET XS IhREORTRE#ER Y O
AL & S ERIWEF V OMALIZH BB O KT
XD TEEND X5 TY — REBEELET.

(Impulse Dynamics Inc. NJ, usAJ
® 7/\4A . EIZ PM/ICD/CRT %L‘#’L%-.tﬁ%%
-ORBIEEHEHETFITREDT/AARELVNS
QEE)—F 11X DB YT (RERD
H)DE=-HIZBEEIZ—FEL 5.
@ HEdRFIZY—F 2K (EZEODIMERIERLT
%) DEIBEODRIBOPAETHIZMEAEERE
M#Ea<IZ1ER T2 WD

X 2

*RRIF R T TR R R 2 A PR IR BR A PR B2
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Optimizer™ [lI

OPTIMIZER™ Il Charger

(Impulse Dynamics Inc. NJ, USA)

X3

Cardiac Contractility Modulation: & 1

Butter C, etal. J Cardiac Fail 2007,13:137-142

Renlmi s ey | @ BUNERRIC TR L oA
Ater Initistmg CUM Ther

£EFILA 658 (LVEF<30%)
EDRE 96 (CAD-4;
DCM-5) TCCM (optimizer 11)
ZHE{T

aR— 2/, 7.73 Volts

a A— 305
o oo Ot P oo Pt Lo Nemsodr 4 g SO AT

Ape WO VOima Uascline Posk. COM Peak Peak |

fyrem)  Efiokagy (%) (mbomindgh LN 4P ime Hghh LV 4P e Bighh LV PR 08 change) |

Dasiline 2 M Pl

£

¥ 2PEEEidEz
2zezgzas

Y 2
1 ax ]

o [LEFERREMEE © 13.643.2 vs. 12,542 4 mL Oy/min, p=N.S.

X5

Z OB A THIB 21T, BTG 1R T 5
MEIPLENWS T EERIHALEIT—0
BT =T N EROTATHRLET, EZEIRL
dp/dt fEAS 5% LL_E. B9 L 22 0T 2 DBl
AL & LTIRAEY & W H Z & TY — REA
AEEERELET. BOMENE SR
BALINZ CCM 2R X A E RN Z b H VY £7,
F110% DIEFI TIERWERBZ G SN oz b
OWELHV ET,

2007 FEOETT I, £ XOLOARLEF N &b
N DOALFER TZE DI ERF L THET (K
5). A X% 2 K., & MiX 30 721 CCM ZHifT
L& Lz, ZAUIBMEshR2mE Leiize T,
Z9T5 L. A XOLPHRITOEDORE INB/NE L
2y, EREEEEIENLELE (K5 E), Z
ZTC—ORFMLIZOVDITZ DIFIFEIT L > T
EEMEEBIIEML TVWERA. B 5 Fizc CCM
ORMHMROL NTOMREERLET, 30 7D
CCM % Hif7 L7z & Z A Adp/dt DZEALAEIX 10% 55
<70 ELE B5TF). B hOBEDA X LR
RRICBENBERIBILIEERA.T2HL CCM
FEOHIO X S I LB RNREEAENEE 5,

LAO caudal view

@ [EFT ORI (D30-60 ms BICRIMT 3

e Bl —RUBRIS—DhT—
FIL%E AN TEEEICCCMIZ T AdP/dt
Max > 5 %AF 5 N D HEIC TRE.

@ 5- 10% IO DEEA e s hin

X4

Cardiac Contractility Modulation: 153 1

Borggrefe M, et al. Eur J Heart Fail 2012, 14: 703-12

MVO, ! HR
(Relative Units)
& ® 3 8

pe0001

{3 Months - Basaling)
W A e e

u"sou 600 TOO BOD ©00 1000
dPidt, . (mmHgls)

Butior C, ot al. J Candiac Fall 2007;13:137-142

o CCMIZDVIBAR R E Z IR S & J

pe0001
EF(N)  ESVImY
Yu CM, et al. JACC Cardiovasc Imaging 2008.2:1341-9

EDV pmi)

% &<, B 5 OHEE
- MITENREZNET 5.

X6

SEVLEFEREZHNEELZ LIERNENSH
ZETHY., 2 CCM BHED—ODHETH
VEFT, INEFLDESTT7ERGE () TR
LEJ. £E QV) R—I U7 TIROERRENE
BTN LU ERAR, BOLAITHE K7&Z I N
BT LERBHERIIEMNLTLEY
9, CCM TIFEBN— v 7 LRI ONERE
FEHBENEML2N, L LAKTNTEZ 8D
P ET, X512 CCM DAl RS Uizt
DI N—7DRETLH CCM BERE LR (EF)
ZHEMES . ZZ2E (ESV) - #K3k (EDV) &
2RI EZZLBbrvELE (®61),
H 55—, CCM MHtEI N 2Mh &K 7 L£iTR
LE9, I ORBEMOLEK O QRS IiF,
felfiX CCM # = dp/dt DZAL T, LT F
Wi (CRT. 5 WE BVP LB L %) 1% QRS
TEDSEWEEFNT B R A BT I8, QRS lEH 5k
VIERI TIXZEDRBER DN ERFm5R TN
9, Zhex LT, MTHLMARE 51 CCM
X QRS HEIZ B < ERBP M A RS ¥ 5 2
LRTEET, ZOWETIEZHRERI & CRT (K
1Z BVP) Wi, & 5HiIc CCM 2L TiTo 7z
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Cardiac Contractility Modulation: Zh5 2

Pappone C, etal. Am J Cardiol 2002,90:1307-13,

25 1800, 18.1 *u:s

at _ =
g T
X A o
%: * 1 ) vt E 1000

B0
50 100 150 200
QRS Duration (ms) Baseline BVP BVP+CCM
o CCMDL\ERINRA @ CRTICHIZ TCCM

(1597) %135 C
LICLDERDIE
BMRDHFTES

WEMRIE. CRT
EELD, QRSHR
[CHERFLRWL

X7

Randomized, double blind study of non-excitatory, cardiac
contractility modulation electrical impulses for symptomatic
heart failure Borggrefe MM, et al. Eur Hearl J 2008; 29:1019-26

@ 1667 : LVEF < 35% and
NYHA Class Il (24%) or lll (76%)

o CCM-7 B5fE/H

!
+
g |
B ll‘ S
£ |
Bmeine | iWesks | B
™ G 1 [0
Group 1 (0FF 1o ON) |
s
a
:
i- 2
1
151 = e
Baseine Weska 24 Wesks

X9

BosMtshReERTHnET (B74). CRTICX
Y FERPUE I3ER L CWET A, CCM AN
THESILITBHE NIRRT A b, %
7 CRT T EUGEER R0 REFIz B
TIiX CCM DB £V S 572 5 ESHIFFTX
*9, 7. CRT TIX CRT Z2ifTr L THEED
Hi72 V> non-responder & FEIEIL B RERIAS 3 EHIFLE
WBZ ERMBENTHWET, DX 5 REFIT
LT% CCM I8 R 2T D REMERH D £,
ZDOZ LR, CCM ¥R SE X5 Lk D HH
D—DTIHRVPEBNET,

ST, CCM DOEHARGEEA 2004 FFlzis Sh ¥
L7z (R 8), 51X NYHA 7 5 A III Ji, rhégps
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Cardiac Contractility Modulation: )& 3

@ CCMO ER RS- ATT : Stix G, etal. Eur Heart J 2004,25:650-5.

@ NYHA class llIl- 238 (LVEF 22¢7%) T QRS<120ms OIEFI %8R
IcCCME —H 3650, 8 BRIME.
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Cardiac contractility modulation electrical signals improve
myocardial gene expression in patients with heart failure.
Butter C, et al. J Am Coll Cardiol 2008,51:1784-8.
@ 1181 : LVEF < 35% and NYHA Class lIIV
@ Endomyocardial biopsies were obtained at baseline and 3 and 6
months thereafter.
@ Expression of ANP, BNP and a-myosin heavy chain (MHC), the
sarcoplasmic reticulum genes SERCA-Za, phospholamban and
ryanodine receptors, and the stretch response genes p38 mitogen
activated protein kinase and p21 Ras were measured.
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FIX-HF-5: Study Schema

Apeak VO2 Aventilator anaerobic threshold

P=0.001

P=0.03

Informed Consent Apraham WT, et al. 1.0 0.50
' Am Heart J
Baseline Testing 20081566418 o ¢ 05 = 0k
: 2 Eoo 5 £ oo .
Eligibility Determination g gE_ 5 Difference o % T4 CCM  Difference
- - -
} l ] 1.0 0.50
sroup 1 A5 075
Device 1mlptantation \ AMinnesota Living with Heart Failure Questionnaire
2 week Run-In 12 Months Patients with a
] Medical Control baseline LV EF g
2 25% and g
12 Months NYHA class " e
CCM 5 hr/day Il symptoms % :
OMT, n=97 FIX-HF-5
S5 2
Study visits at: Baseline, 12Wk, 24Wk and 50Wk CCM, n=109 . Abraham WT, et al. J Cardiac Fail 2011: 17: 7107

X 11

SERCA-2a iz L CTH MR EERT Z LHR
IhE L,

ZOESRBERZDOBDIN 22D £T,
CCM 25MBUE J1 DRI IERE 3 B B+ DR E
LRI ZITZERHSNTR - i, CCM
BEEPHRTIERO—DLRoTWS EBb
nEJ,

2008 4z FIX-HF-5 ffEnstibnE Lic (X
11), Group 1% 12 # AR, 1 H 5 K¢ CCM %17
WE L, 2T LT Group 2 Tidf KIRDOW
BHG# (OMT) 27> TWET, AR TITREK
ik F & (peak VO,) . fE& A B iE (anaerobic
threshold [ATH#). & & IRV X DLALEAAT

(MLWHFQ) ZWERETHRMN L E Lz, 208
B, CCM BT RBAEEE OB ATT
IFGE Le T3, B BE I 138
FRHATLE, fEHRE LT, CCM BETld OMT #
ICH L TRAKBEHER L ODALAITIIEE
BRREERDE L), BREMEAHBIE 02
fEIZB U CIX Mt A R E 2RO EEATL
Tzo

2011 4, FIX-HF-5 WF9E DY 7 7V — T H#H D
MERAHMEINE L (K12), dRIT A=
N 25%LL ETNYHA 7 5 AH 1 E OIER T,
Z OfFHT I CCM £ Tk OMT Brizlt L THRK
FREW TR, HRMEACHRERE. Z L TR
T DETDONRT A —& TEEIE <. WEEMI
WA AARELZRD E Lz, AR Cldnt4 s
MHZLIZXD, EO5VSEEFIZCCMABEVRD
WBRHRT WA, S IZE D X 5 ER %
CCM DXL LT RENPLNWHZ EERLEZEN
ZBDONH LNERA,

CCM T X v i 1 eSS B D D% T
AT B edizid. FEBSIC CCM DAL DBz A
PERI R 2 LR TEWITRWE WS fFHb L
SRV ET, £, FO LS REMIZ CCM %

X 12

T3 2 ORKE»,. Z L T—HOdh Tl
CCM %175 ODR—BEHNROPITONTAHET
HD. BEODEBMBRTRERMESEND Y £75
D E IS HE DO BRI [ - T CCM DRl & 11
5 LOEMB ZERT B WREMENH D DT CCM
RO LA TEETA. . BT
E kg Lzas, CRT X ICD &ix4< Blo
CCM BHRHODOT A ZAERWEBELE R T 0
T. CRT X ICD O#iAA TH B IiEHIZ CCM A Hl
Zihte LMBFOPIZELE OV — KBRABZ LT
20, MENEHE LRV, EREROF AL A
LV — NI EHETDZ LIk W EREDY
AR MBER L20nWhzEOBERnD Y £9, BIE
X KA Y BRI T THET A,
HRIZEL ERE L TOHRNWDIZZ DX 5 2B H
LEG LTV LLERA.

WRIZFZ Rz % Subcutaneous ICD (S-ICD)
WZOWTRFHEL LI ERWET, BN
PIZHATHHEHATREL 720 £ 9, ICD I3 MHE
ABITID AED T, REDT A A &HiREIZ.
U — REREIRMICAERICEELET (K13).
DBEHIEIFSIERICIX, AMEEAHEDOY — R E D
TRRANE) 2 f 1T, O EBRHT S [RRRICBRANE),
HDWTEHEELBR— v i THEA L
SR ET,S-ICD 133EH D ICD & [k F/NA A
LHHOU — K (9Fr). 2L TF— X HFHHE
BHEELFO DO I<—n5K0 £7
(B4 14), S-ICD DT A_A RZFOUBIZAD
YA RICETNELR>TEE LTz, &K 80] D
MBS e TH Y. BHhFMIFNSETT, B
MEEDONY 7T v FHEEE L TOXR=—V 7
HREDHLTWET, 272, DEArS0—
VITHY, R=y o AiEmt A E LBER
IIIREERF T, LS > TRIRIEDOR— v
FHEIE LTOMAIRHRTE A,

S-ICD TiZ. @D ICD &R0 MEN T
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&ﬁﬁiﬁﬂyj%&(ch)mume ~ Subclavian Vein
FMEARAHTO T
AEDT#H%. = —-

Automated External G _J\lcu
Defibrillator, AED ’
Right artrial bead
#130-36 ec.
Fdh 510 £

Right ventricular lead
HRATAAAEMBERE FIolMA AL
BRAV-FRIEZE(0EE) I-BE

b i

X 15

= START study

T and ination for Induced
Ventricular and Supraventricular Arrhythmias
Specificity Results
for Transwenous® and 5-1CD Systems
Single Chamber  Dual Chamber  5-ICD
Appropriately withheld therapy 115 100 49
Inappropriate defibrillation 35 a7 1
Specificity 76.7% 68% 98%
m Defibrillation 120 pepoot 661989
= !
threshold = i &
=
Pﬁ # 11185
Bardy GH, et al. E 60 :
EnglJ Ve » '
2010;363:36-44. b ]
4

X 17

R EBREROE i) — R2RE L, AKX
MR NMicHE L ET (K 15). fHAARBO
) — Ko dislodge %[ <7ediz V) — REEH D%
FETRBY — NIBEH SN THET, RFTREE
N CHOAATRETH V. FHAARB ORI HE 15
WRLET LMD T/NEND DT, BWIED
ICD OffiAA X Y bERIICHifTrIiE T (K
15).

V— Rizix2 oty o v Z BRI ONT

Gold MR, et al. J Cardiovasc Electrophysiol 2012; 23: 359-66

S-ICD
m SQ-RX® Pulse Generator:
1. 80J (delivered) biphasic shock
2. Charge time to 80J < 10 seconds
3. 5.1 year longevity
4. 30 seconds post-shock pacing
5. Single electrode connection
6. Full featured episode storage

Q-TRAK® Subcutaneous Electrode
45 cm length

8cm, 9Fr shocking coil
2 sensing electrodes

Hi

@n -

X 16

| Effective defibrillation: S-ICD |

@ Dutch cohort (118 pts), 45 events; 8 pts (6.7%)

100% detection, 98% 1% shock conversion

1 patient 2 TV-ICD

Olde Mordkamp, et al. J Am Coll Cardiol 2012; 60: 1933-38

@ German cohort (69 pts), 23 events; 3 pts (4.3%)

100% detection, 100% 15t shock conversion

1 patient = TV-ICD

Kaobe, et al. Heart Rhythm 2013; 10: 29-38

¢ EFFORTLESS (221 pts), 48 events; 13 pts
(5.8%)
100% detection, 98% 15! shock conversion
Liambase, et al. HRS 2012

X 18

By (K14; X 16 &), BRiEIER 16 HicRd
X573 SO THiIfTEE T,

2012 4, START study OFEREBZRE SN E L
(H17), Z3id B sEinE izt U CEES)
BEE RNV, Z L TOREMB TR LT 2k
HRMEITENTWERERF LEDOTHY ., £
WRLET L 50 S-ICD TIZIEH 1T @Y 22D

T, BHEE DD THRNZ LA b D F
L7z —77. S-ICD OFRHBIEIME T3, Zhid
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Factors to be considered

= Young patients m “Older” patients
@ electrical disease @ ischemic heart disease
@ congenital heart disease @ dilated cardiomyopathy

S-ICD Candidate Selection

s-ICD @ preserve vasculature
= @ ¥ lead-related compliance
= Arrhythmogenic risk VT/VF

@ structural heart disease,
annual rate =5 % @ comorbidities
@ electrical disease =2-3 % @ number of device changes

® ATP, poly. VT/VF vs. mono. VT
TV-ICD @ bradycardia pacing

m Primary prevention, S-ICD indicated (medicare)
@ 60% of DC-ICD implant # no indication for bradycardia
@ = 4 % develops indication for bradycardia pacing

X 19

@ total mortality risk

Leadless pacing

@ Ultrasound generator with an
externally applied ultrasound
transmission transducer

@ Catheter incorporating a receiver
electrode into the distal tip

@EFr AT —TFTINICREBLBR
EEIAES N, BERIL
¥F—E2BEIRILF—CEALS,

@ Bipolar: FRE (%) - 4 mm @
RO TZFF 1 UTIL
BREEBEE- 2mm @YU IR
DFZFF - VI LBEH

1 cm FaATICH D,

=

!
i
: sy
2 .
i -
m“““““ '\;‘T
EBR Systems, Inc., Sunnyvale, CA, USA

X 21

PERD ICD IZHARTRENWDDERSTNET
(B4117 7)., B 18 IZHEETITHESNTND
S-ICD O EHIBIOMIE, 72 5 T BRE %
ARLETH, BOTREFTHDZ BN T,
S-ICD sz B LT 19. B 20127 L £
RIS NET & HEOEF, LRELNEERE
BEBI TGN ~D UV — R E DR EE 2R E G BRI
MEPIZY — RBRHFASIITEY, BiInY — Ko
FANKETH D, HDWVIFHAESEHEND X
5 IR, BEEMEOAREAR E L CLEMENET
HY. PUEAR—V VT EET B X5 =N
DIEHE D A[BEMEASD IR NER], A iifiiH72 & %
AT CRHRBYER B DIER]. B D WM ENT
FEFITMAEMNIZY — REFA L < BRWIER]. &
1% S-ICD DR WS Tl nh e Bbh 4, —
i BARAIZY — RIZALERAOT, BIkD
BBELTR=Y 2 BTN WEERIR CRT %17
W WERNTEIS & 72 0 £/ A,
BRBIZY) — RL AR—=V U IOV TREFEL
LiznEBnEd, #Ek 7 e —7%2HAW TR

XV DENIZBEE %Y . DIENICEE L
AV —RTZofEFH+s%2 LT, ZheExT

ANF—REBRLTLEEZR—V 7 TB L0

(Lee KS, et al. } Am Coll Cardiol 2007;50:877-83)

Favorable Factors Relative Contraindications

Recurrent monomorphic VT
Bradycardia requiring pacing
Indication for CRT
High risk for VT (e.g. sarcoidosis, ARVD)
Preference for remote monitoring

Young and active

CHD that limits lead placement
Indwelling catheters
Immunocompromised
Inherited channelopathies

Rowley CP, et al. Circ Arrhythm Electrophysiol. 2012; 5: 587- 93

@ Dialysis patient
@ Inherited channelopathies= LQT, HCM, Brugada syndrome

X 20

Feasibility and safety of a novel
technology for pacing without leads

(Echt DS, et al. Heart Rhythm 2006;3:1202-1206)
o BTmRER :

sH30&ErT (HE-6, B%E-13,
E=E-11) T’f\—y/'ﬁ’fﬁﬁ

Table 1 Dutput parameters far direct and wltras

und-mediated ¢

Transmit-to- rece ¢ [cm) 0

0 2ARDAT—TIZRWTHLESR—2 2T
bIEfTTE L.
o {ii&DEBIRE IC THEME,

L BEBEFEROLD -

H2WEER

X 22

5H0TYT (®21), 77X E2HWTITh iz
DERTIIAHFE. A8, EETX—V 7/ NikE
THY., BEHSCAHE DD P -T2 Z L 23
EEhELE (®22), PAFLOMRAX, BF
WK, BIOEEEEZZ2 L BRI VY
—ERLTCTEIEHOEmRY T —T V2K
23 2R LET,

FEIZY — KL AR—T U 2 BN T, HaBEDs
S5OBFW RN EF—RNEBERT RN X —ITEH
INT, ZOESHEIC XY, &< MEZR WE
CIRHIR Lo 0@ TELZ L OME SN T
WE7T (X24), V— L AR=V VI TiLilHE
TR — 2R S MBI S T s, IIER
Pi. SERL. EEMPILREZR Y, MEINDH 5 51k
PIZBNT HBEFEROEN TZETRTH D
ZLERMERALRL TUTWITFERA (K 25)., 277,
ETIEL 2D EHAHTNAWAEAMR E D
G EEZ TRELBAEZ TIIZRHIC R E A <
WRRDEEMNTHER— VI RARTHDZ L
BRENZE L,

JU—RLAR—Y U F7ORELE LT, 1) =
*w¥ TEHARI DS 0.03~0.07% & KD T |
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Leadless

”

Ultrasound transmitter

X 23

Acoustic Windows

o =

Sy [

Determined from CT scan: Supine & full inspiration

Determined from clinical testing:
Supine Leftward tilt

Rightward tilt Upward tilt
(Lee KS, et al. Heart Rhythm 2009; 6: 742- B)

Xl 25

—1% 90% CTYBFEMIE 74E), 2) Bl X 51Tk
72 Lz £V acoustic window 2DV, O
PICEET IR D L. EBHIT3) —)E
I MEN OBEELDOFNL 2 R— > 7T D D
BN £ TE TWRVWD T, HNO—ET D~
— VT LTERNZ & (D LOHNDOBEE OB
fE—DDFT A ATHELTRMTSZ L2
T2 HE. DDD E— KA Loz ~—
VSRR RETH D). 4) BT LY
FEL D FE B BE[E 72 & O EIE T 2 Z 4 W RE 1
BHDHZ L, REBEFLNTHET,
INSDOMEEDT D, T OBERMIZ, Ak
BT 2 KRERBEIZ R -T2 DO TTR, i
VF v —A R 26 1TRT XS5 Y — KL AR
— VT DVAT AR LE L, BIEIRER
g Lz o<, ENICH XA E. 25
iz BT 5B (9X2.5mm) T,
HHDR— AR =T — " AR, U — KL AR

A Electrical pacing B ultrasound-mediated pacing

[= toooms =

§ A et T T
WM M S
T
fmmHg) -
E —t tr tr

- — ——4—

(Lee KS, et al. ] Am Coll Cardiol 2007;50:877-83)

Xl 24

Wireless Cardiac Stimulation System (WIiCS®)

EBR Systems and Cambridge Consultants have developed a
leadless pacemaker system for patients with advanced heart failure.

Transmittar 3
Volume 13c (7.5 mm thick)
2D Phased

Locates Electrode and

Focuses Accustic Energy on it _

\ Sokimh ace. (1.8 mm thick)

r
s
Volume: 0.05ce, 9x2 5mm
— Cathode: 0.5mm?
. Anode: B0mm?
Converts Received Acoustic Energy
into Electrical Pacing Pulse

T

X 26

Wireless-elestrode magnified

— VT EERHOFTI AN =%y NEHWTR
KRN EBNIZT I AN - BT —F 1V %
A U TESELABER S EMEZ AL EZT (K
27. X 28), FEBRITHZIAALTHWDBOGEH %X
29 1R LET, BEMITITOMEN (E=R) 12X
— YV T ROBBRE T BEDSZ LI 3, 4
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Electrode implanted

X 28

AR

)
Histological characterization of 33 electrodes
chronically implanted in 17 sheep and analyzed at 30,
45, or 90 days showed the absence of thrombosis
formation, dislocation or embolization, or myocardial
injury. After 90 days, the electrode was completely
endothelialized. &chtDs, et al. Heart Rhythm 2010; 7: S451-2.

30

ZIXBHEDOR=ZAR = =P HEHEBER—
7B L. ZOBEROEREEITEREZEML
TERIZHEE%Y . DT 0 3ms D delay THEE
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2> TWET, 3ms &AL HIThTMRIBE
TTOT, @HED CRT & RBICIFIEFIERHIZ
BOR—Y VB IDY AT LA ERONTHITT
B Z MR TY, CRT TIX AR OESHE A O
PRI 2> B 17 > 72 5 SO AR 2> & il A 47 5
X0 b I RERBHUEDREREGSNDZ &
RAISNTHWET, Ledi-> T, DAMERD & D
ERBR—=y v FANWERERD CRT L0 AR
DANERI B R— v Z & fifTd 5 Y — KL &
R= V7 eHWEREDIZI NI Y K& 2%
BOBELNB MR Y £9

HERTIZ 90 HSHWTERIZHELLE
WO B3N b, MEREDETRL-
T EenmREnELE (B30), £/, 2013 4,
t b 3FI~DEEFIBRENE LT, ZDOVU— K
LAR=Y VY AT AW CRT ZEfTL
& Z A 6 3 ABROFIZ I W TREREE R DLk
FTLOLHEREOBER S ON L Z EXRESNZE
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X 29

First-in-man implantation of leadless ultrasound-based
cardiac stimulation pacing system: novel endocardial LV
resynchronization therapy in heart failure patients.
Awricchio A, et al. Europace. 2013 May 23, [Epub ahead of print]
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Implantation of WICS-LV device Impiantation of WICS-LV device
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Levobupivacaine induces vasoconstriction
via Ca**-dependent and -independent mechanisms
in isolated rat thoracic aorta

Mai Mukozawa, DDS, PhD™, Ko Takakura, MD, PhD™ ,
Yurie Obata, MD ™, Koichi Shimo, MD™?, Kenji Shigemi, MD, PhD™

Abstract

Purpose Levobupivacaine was developed as an
alternative long-acting local anesthetic with a clinical
profile similar to that of bupivacaine but with lower
potential to induce systemic toxicity. Levobupiva-
caine has biphasic vasoactivities, namely, vaso-
constriction at a low concentration and vasodilatation
at a high concentration. The purpose of this study
was to investigate the mechanisms underlying the
vasoconstriction induced by levobupivacaine. Me-
thods Functional examinations were performed in
Krebs solution using isolated thoracic aortic rings
from male Wistar rats. Changes in ring tension
induced by levobupivacaine were measured on intact
or endothelium-denuded rings. Changes in tension
induced by levobupivacaine were also measured in
the presence of EGTA in Ca®*-free solution or in the
presence of L-type Ca®*-channel blocker (nifedipine) .
In addition, functional examinations were performed
in the presence of various inhibitors: 2-APB (IP3
receptor inhibitor), ML-7 (MLCK inhibitor), stauro-
sporine (PKC inhibitor), H1152(ROK inhibitor),
PD98059 (ERK inhibitor) and phentolamine(c1-inhi-
bitor). Results Levobupivacaine induced vaso-
constriction in intact aortic rings as strongly as that
in endothelium-denuded aortic rings. In Ca*'-free
Krebs solution with EGTA, levobupivacaine could
not induce contraction at all. High-concentration
levobupivacaine induced limited contraction in the
presence of nifedipine. 2-APB and ML-7 inhibited
levobupivacaine-induced vasoconstriction. Stauro-
sporine, H1152 and PD98059 inhibited both
phenylephrine- and levobupivacaine- induced vaso-
constriction to the same degree. The inhibitory

effect of phentolamine on levobupivacaine-induced
vasoconstriction was limited. Conclusion Levo-
bupivacaine-induced vasoconstriction was inde-
pendent of the endothelium. Both Ca?*-dependent
pathway, that is, extracellular Ca®*+ influx and
sarcoplasmic reticulum Ca®' efflux including IP3
and MLCK pathway, and Ca’'-independent
pathway (PKC, ROK, and ERK pathway), which
increases myofilament Ca®* sensitivity, participated
in the contraction induced by levobupivacaine.
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Introduction

Vasoconstriction is initiated by an increase in
intracellular Ca?* due to Ca’" entry from the
extracellular space or Ca?" release from the
intracellular stores. Then, Ca?* binds to
calmodulin (CaM), a Ca®" binding protein, and
subsequently activates myosin light chain kinase
(MLCK), causing phosphorylation of the myosin
light chain and muscle contraction”. In addition to
Ca**-mediated vasoconstriction, several signal
molecules in vascular smooth muscle cells,
including protein kinase C(PKC), Rho kinase
(ROK) and extracellular signal regulated kinase
(ERK), are thought to play important roles in
vasoconstriction'?. These kinases seem to be
Ca**-independent and increase myofilament Ca®*
sensitivity.

The local anesthetic bupivacaine is a racemic
mixture of S(-)- and R(+) -enantiomers. Racemic
bupivacaine has biphasic vasoactivities, namely,
vasoconstriction at a low concentration and
vasodilatation at a high concentration®. Recently,
S (=) -bupivacaine, levobupivacaine, was developed
as an alternative long-acting local anesthetic with a
clinical profile similar to that of racemic bupivacaine
but with lower potential to induce systemic
toxicity’”.  Levobupivacaine has biphasic vaso-
activities similar to those of racemic bupivacaine,
which have been shown by in vivo®?' and in vitro
studies!®.  High-concentration  levobupivacaine
administered to subcutaneous tissue or epidural
space is absorbed into plasma and subsequently
reaches a low concentration there'”*®. Therefore,
the vasoconstrictive activity of low-concentration
levobupivacaine must be important systemically.
However, there has been only limited effort to
investigate the details of the mechanisms under-
lying the vasoconstriction induced by levobupi-
vacaine.

This study on rat thoracic aorta using functional
examination was designed to investigate: (1)
whether the vasoconstriction induced by levo-
bupivacaine is endothelium-dependent or not, (2)
whether the vasoconstriction needs Ca®" or not and
(3) whether Ca®*-independent intracellular signal
in the

transductional activation is involved

contractile process (es) or not.
Methods

Animals
The experimental protocol (#09-027) was appro-

ved by the institutional animal care committee of
Asahi University, Gifu, Japan(Chairman Prof. K
Otomo), on 18 June, 2009. Male Wistar rats
weighing 240~280g were used.

Functional experiments

Rats were killed by decapitation under
sevoflurane anesthesia and the thoracic aorta was
isolated and placed in Krebs Henseleit solution
(mM; NaCl 118, KCl 4.7, NaHCO, 25, KH,PO, 1.2,
MgSO, 1.2, CaCl, 2.5 and glucose 10; pH 7.4) %19,
Aortic rings (5mm length each) were carefully
prepared under a dissecting microscope, and then
each ring was slowly pulled by two wires in an
organ chamber containing 5ml of Krebs Henseleit
solution bubbled with 95% 0O,- 5% CO, at 37°C. A
resting tension of 2.0g was applied during the
one-hour equilibration period, and the Krebs
solution was changed every 20min. When each
drug was applied to the Krebs solution, changes in
the tension were recorded isometrically. Each ring
was used for only 1 experiment. Contractions are
expressed in terms of mg contractile force
developed/mg wet tissue weight.

The effect of endothelium

To examine the effect of endothelium on vaso-
constriction induced by levobupivacaine, the drug
was cumulatively applied to endothelium-intact
aorta rings and endothelium-denuded aorta rings.
Endothelium-denuded rings were prepared by
rubbing away the endothelium using thin filter paper.
Following attainment of plateau constriction in
response to phenylephrine (1zM), acetylcholine
(10 uM) was added. Only rings that demonstrated
less than 5% relaxation to acetylcholine were
considered to have no endothelium. Rings that
demonstrated more than 80% relaxation to acetyl-
choline were considered to have functional en-
dothelium'*'”,

Caz2+-dependent contraction

The sources of Ca®** involved in the contraction
induced by cumulative addition of levobupivacaine
(1~300 M), phenylephrine (1InM ~ 10 M) and
KCl1(20 ~ 80mM) were analyzed using endo-
thelium-denuded aortic rings. To deplete the Ca®",
the aortic rings were washed three times using
Ca’*-free Krebs solution with 0.5mM EGTA, and
then incubated in the same solution for 30min
before levobupivacaine, phenylephrine or KCl
addition. For blockade of extracellular Ca*" influx,
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aortic rings were pre-treated with 10 M nifedipine
(L-type Ca?'-channel blocker) in normal Krebs
solution for 20min before drug addition. Vaso-
contractile responses induced by the drugs were
measured in the presence of nifedipine.

The effects of inhibitors

Several inhibitors were used to examine the role
of intracellular signal pathways in vasoconstriction
induced by 100 M levobupivacaine on endothelium
denuded aortic rings. The following drugs were
used: (2-aminoethoxy) ~dephenylborane (2-APB;  ino-
sitol 1, 4, 5-triphosphate (IP3) receptor inhibitor,
100 M, ML-7 (MLCK inhibitor, 100 M), stauro-
sporine (PKC inhibitor, 1 M), H1152 (ROK inhibitor,
1 M), PD98059 (ERK inhibitor, 50 #M) and phe-
ntolamine (a.1-inhibitor, 100 zM). Each inhibitor
concentration was chosen to decrease the vaso-
constriction induced by 30nM phenylephrine by less
than 20%. Aortic rings were pre-treated with each
inhibitor in Krebs solution for 20min before the
addition of 100 M levobupivacaine, which induced
vasoconstriction as much as 30nM phenylephrine
did, and the vasocontractile responses induced by
levobupivacaine were measured in the presence of
each inhibitor.

Chemicals

Levobupivacaine was generously donated by
Maruishi Pharmaceutical (Osaka, Japan). Phentol-
amine, H1152 and 2-APB were purchased from
Wako (Osaka, Japan), and nifedipine, staurosporine
aglycone, PD98059, ML-7 and other drugs were
from Sigma (St. Louis, MO, USA).

Statistical analysis

The results are expressed as mean £ SD.
Significance of differences was analyzed by Mann-
Whitney U test or Kruskal-Wallis test and the
Scheff method as a post hoc comparison for multiple
comparisons at a significance level of 0.05.

Results

The effect of endothelium (Fig.1)

Levobupivacaine induced a biphasic response in
intact aortic namely, dose-dependent
contraction from 1 to 100 #M and relaxation at
higher concentrations. In the endothelium-denuded
aortic rings, levobupivacaine also induced a biphasic
response, and the level of tension was as great as
that in intact aortic rings.

rings,

40|

—O0— E(+)

[
o

n
(=]
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M\
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%

[mg tension/mg tissue]
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Tension developed

-log{levobupivacaine)[M]

Fig. 1 Changes in vascular tension induced by
cumulative addition of levobupivacaine in endo-
thelium-intact (E (+)) or -denuded (E (=) ) aortic rings.
Although dose dependence is shown in each
group (p<0.05 by Kruskal-Wallis test), there is no
statistical difference between E(+) and E(-) at each
levobupivacaine dose. Data are expressed as mean+
SD for 8 aortic rings in each group.

Caz2+ -dependent contraction (Fig.2)

Levobupivacaine contracted aortic ring (Figure
2A). However, it could not induce contraction at
all in Ca**free Krebs solution with EGTA. In the
presence of nifedipine, 1 to 30 M levobupivacaine
could not induce contraction, but 100 and 300 xM
levobupivacaine  induced partial  contraction.
Phenylephrine-induced contraction was almost
completely inhibited in Ca’*-free Krebs solution
with EGTA, but high concentrations of phenyl-
ephrine could induce limited contraction in the
presence of nifedipine (Figure 2B). KCl-induced
contraction was almost completely inhibited both in
Ca*"-free Krebs solution with EGTA and in the
presence of nifedipine (Figure 2C).

The effects of inhibitors (Fig.3)

One hundred #M levobupivacaine induced vaso-
constriction to the same degree as that induced by
30nM phenylephrine (data not shown). In the
presence of 2-APB or ML-7, each drug inhibited
both phenylephrine- and levobupivacaine-induced
vasoconstriction to the same degree. In addition,
in the presence of staurosporine, H1152 or
PD98059, each drug inhibited both phenylephrine-
and levobupivacaine-induced vasoconstriction to the
same degree. With regard to phentolamine, its
inhibitory effect was limited to levobupivacaine-
induced vasoconstriction.
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g 5 / rosporine (PKC inhibitor), H1152 (ROK inhibitor)
s / and PD98059 (ERK inhibitor), but not phentol-
e 20 / P amine (a1-inhibitor), inhibited vasoconstriction
/ P :QL—--—-@::':_— 9, induced by levobupivacaine. Therefore, the vaso-
o #‘_ - &r‘ * .. . . . .
! 3 A P : constriction induced by levobupivacaine is endo-
KL [l thelium-independent, the vasoconstriction requires
. ] S intracellular Ca’* elevation, and both Ca’*-
Fig. 2 Changes invascular tension induced by

cumulative addition of (A) levobupivacaine, (B)
phenylephrine (PE) or (C) KCl in normal Krebs
solution (Control), in Ca?"-free solution with 0.5 mM
EGTA(Ca**-free) or in the presence of 10 uM
nifedipine (Nifedipine) . Data are expressed as
mean+SD for 8 aortic rings in each group.

*:p<0.05 vs. control. :p<0.05 vs. Ca’*-free.

Discussion

The major findings of the present study are as
follows: (1) Levobupivacaine induced dose-
dependent vasoconstriction at low concentrations,
and the constriction was not changed by rubbing
endothelium. (2) Ca?* depletion inhibited the
constriction completely. The L-type Ca’"- channel
blocker (nifedipine) did not inhibit the constriction
completely. (3) Several inhibitors, 2-APB (IP3
receptor inhibitor) , ML-7 (MLCK inhibitor), stau-

dependent and -independent (Ca’*-sensitivity up-
regulating) intracellular mechanisms are involved
in the contractile processes.

The vasoconstriction induced by levobupi-
vacaine in intact aortic rings was the same as that in
endothelium-denuded rings. This finding indicated
that the vasoconstriction was endothelium-
independent. For racemic bupivacaine (a mixture
of levobupivacaine and R (+) -bupivacaine) as well,
endothelium-independent  vasoconstriction  has
been reported®. Racemic bupivacaine inhibits
endothelium-dependent relaxations in response to
methacholine®”, acetylcholine®, bradykinin® and
Ca-ionophore?”’.  The inhibition of bradykinine-
provoked relaxation by racemic bupivacaine was
reduced by L-arginine®, and the cyclic GMP level
stimulated by acetylcholine was reduced by racemic
bupivacaine”. These findings might be good grounds
for the endothelium-independent contractile ability
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of levobupivacaine presented in this study. For
ropivacaine, which is in the same family of
n-alkyl-substituted  pipecholyl  xylidines as
bupivacaine, removal of endothelium did not affect
its contractile activity?. However, in contrast, it
has also been reported that endothelium inhibited
levobupivacaine-induced vasoconstriction®, although
the reasons for this difference remain unknown.

The intracellular Ca?" elevation that contracts
vascular smooth muscle cells is due to Ca®* influx
from the extracellular space and Ca®* efflux from
the sarcoplasmic reticulum. In this study, Ca®'
depletion inhibited the constriction induced by
levobupivacaine completely (Fig. 2A). Therefore,
in agreement with previous studies on racemic
bupivacaine'®*?® Ca?* influx from the extracellular
space also appears to be a key step in the contractile
response to levobupivacaine.

The majority of contractile agonists (e.g.,
norepinephrine, angiotensin II, ATP, endothelin)
directly activate Ca** influx from the extracellular
space via the plasmalemmal Ca?" channels
(ligand-gated Ca’'channels). In addition, the
agonists activate Ca®* efflux from the sarcoplasmic
reticulum via the IP3 pathway”. The L-type Ca**
-channel blocker, nifedipine, inhibits the Ca** influx
from the extracellular space but not the Ca*" efflux
from the sarcoplasmic reticulum?”. In this study,
nifedipine inhibited KCl-induced contraction (Fig.
2C) but not phenylephrine-induced contraction
completely (Fig. 2B). The results for levobu-
pivacaine-induced contraction with nifedipine (Fig.
2A) were similar to the results for phenylephrine.
In addition, an IP3 inhibitor, 2-ABP, inhibited
vasoconstriction induced by levobupivacaine to the
same extent as phenylephrine (Fig. 3). These
findings indicated that levobupivacaine at a high
concentration caused Ca®" efflux from the
sarcoplasmic reticulum similar to phenylephrine.
In fact, in skeletal muscle, it has been reported that
levobupivacaine released Ca?* from the sarco-
plasmic reticulum®?’. Intracellular Ca®" increased
binding to CaM and formation of 4 Ca**-CaM
complex. The complex binds to and activates
MLCK, which phosphorylates myosin at 20-kD
myosin regulatory light chain (MLC20), allowing
the occurrence of muscle contraction. A MLCK
inhibitor, ML-7, also inhibited vasoconstriction
induced by levobupivacaine to the same extent as
phenylephrine (Fig. 3).

Several Ca**-independent intracellular messenger
cascades, such as Rho/ROK, PKC, arachidonic

acid (AA)
mechanisms that increase myofilament Ca®*
sensitivity during stimulation with receptor agonists,
although not all of the roles of these cascades in the
physiological regulation of vascular tone have been
fully and precisely elucidated. As the participation
of AA was previously confirmed in vasoconstriction
induced by levobupivacaine®™, we investigated

and ERK, have been proposed as

whether other messenger cascades participate in
the vasoconstriction using the following confirmed
inhibitors in this study: staurosporine (PKC inhibi-
tor), H1152 (ROK inhibitor) and PD98059 (ERK
inhibitor). Each inhibitor inhibited the vasoconst-
riction induced by levobupivacaine (Fig. 3).
Therefore, although the possibility of non-specific
inhibitory action of each inhibitor could not be
completely ruled out, PKC, ROK and ERK must
participate in the vasoconstriction, which is in
agreement with recent studies®” .

Considering that the clinical use of levobupi-
vacaine for epidural anesthesia is increasing
because of its lower toxicity'?, it is important to
note its vasoconstrictive
concentration.

activity at a low
This is necessary because 0.5~
0.75% levobupivacaine administered into human
epidural space raises the plasma concentration up to
several 10-6 xM"™® which is enough to contract
several important vessels, including the pial®”,
epidural, uterine®® and umbilical® arteries, with
subsequent decrease of blood flow. Although our
in vitro study using a conductance vessel could not
directly elucidate the effects of levobupivacaine on
the human vascular system in vivo, we consider
that our results will provide a valuable reference for
clinical anesthesia research and practice.

In conclusion, we investigated the mechanisms of
vasoconstriction induced by levobupivacaine using
rat thoracic aorta for functional examination.
Levobupivacaine-induced  vasoconstriction  was
independent of the endothelium. Moreover, we
showed that extracellular Ca*" influx and
sarcoplasmic reticulum Ca®* efflux (including IP3,
MLCK pathway), as well as myofilament Ca**
sensitivity up-regulation (via PKC, ROK, and ERK
pathway) participated in the contraction induced by
levobupivacaine.
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Severe bradycardia associated with cholinergic crisis
induced by a small dose of distigmine bromide

Yuka Matsuki*!, Yasunari Matsuki*?, YoshikazuYasuda®*?,

Tsuyoshi Murakami*!, KoTakakura*!, Kenji Shigemi*!

*Department of Anesthesiology & Reanimatology, Faculty of Medical Sciences, University of Fukui, Fukui, Japan
*2Intensive Care Unit, University of Fukui Hospital, Fukui, Japan

Distigmine bromide, a cholinesterase inhibitor
widely used for the treatment of underactive
neurogenic bladder, can occasionally precipitate
cholinergic crisis. We report a 67-year-old woman
with neurogenic bladder who had been taking 5mg
distigmine bromide orally daily for two years, but

developed severe brady-cardia when she became

dehydrated as a result of diarrhea. She was admitted
to the emergency department of our hospital with
severe diarrhoea and respiratory failure, and
subsequently suffered severe bradycardia. She was
soon resuscitated with intravenous injections of
atropine and adrenalin, accompanied by insertion of a

temporary pacemaker. She was diagnosed with
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cholinergic crisis induced by distigmine bromide, with cholinergic crisis during dehydration caused by severe
myosis and excess salivation. This case suggests that diarrhoea.
even a small dose of distigmine bromide can induce

Keywords : cholinergic crisis, distigmine bromide, cardiopulmonary arrest,d ehydration,
diarrhea

(CircCont 34: 78~81, 2013)
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Atorvastatin-induced cardioprotection of human
myocardium is mediated by the inhibition of
mitochondrial permeability transition pore
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transcription pathway. Anesthesiology 2013;
118: 1373-84.
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A&t MO T in vitro TRET2FEZHN S L



SCRARAY

87

Tzo

30 7> DIEREFE & 2z &< 60 2 OFHIEHE
ferpiz, 7 b2 &ZF > (0.1, 1, 10M) A
BXCHEAZL GHR) b MEOFEL D ERHEA
DRV SIS 2 B2 UTe, IKEREIR T 5 2000
O HEEFEILBRMG 15 0% £ T TNF- o FHESE,
JAK/STAT [LES AGL90 H D WX I hav KU T
15378 30 M B FLBH K1 3% atractyloside 258 L7z,
I by RY 7RSS EBE LB O RER Y ~
0 ARV > A ZFERELBAMGE 16 2R, Hihd
BWET M ARARF L TNF- o [HESED D0
1% AG490 OB Tl Lz, FEEEILE THRIO
DFEAR DU E 2 RX— A Z 4 > OWHE % H
WTR—ty N TCERRLEK L (meantSD),
JAK/STAT kD& > Ry 5B EAT = AZ T 1
VT4 VI THRE LT,

T IMANRZEFL 01 M (70£9%). 1 uM (85
+5%). 10uM (89+5%) BI U7 ARY
A(B710%) 1% TR B ALHE T IF DB UHE ) %, X
I (50+3%) I LARICHE L. 7 ML ARA
2 F 2 IMIFEIRER X CHBRELK TH OO
Mgh Ry Ic LA RRRIZH LRI
I U7z GhHER D 26.34%+19.30ng/ml/g 126 L 4.64
+2.90ng/ml/g. P<0.01), 7 b RNZZF> IM
WHTx S o fiiiE 1 oRIEIX. TNF-« fH
e (531£8%). AG490 (56 £7%) & D \W\iZ
atractyloside (481+8%) DHEFH CTHZE SN, &
1 ZARY > Ald TNF- o FHER S 5 0 id AG490
DOHFRICE W RbN T BAARAEF 2 DM
HEREZRE S (£ 8716%.8319%) .
T MAARZZF UL JAK-2 BIOSTAT-3 DY >~
itz 3l &k Z L, TNF- o B33 2 a0
L7

T MV S R G O R AR I
FALFEAD TNF- o 3 X O JAK/STAT 2% DG
bzt 2 b2y R 7S AMEBR AL O
MRS L CWBHENRH SN - Te, AHFE
TiE. b bRk E M LTl EomE 11 -
ERIEENRDD LEZOND,

(BRERLRZRE A TFiEL)

II

ST ERZE T OLHEEICRIT5PHERD B
T 5

Hirschl MM, Wollmann CG, Erhart F, et al:
Benefit of Immediate Beta-Blocker Therapy on
Mortality in Patients With ST-Segment Elevation
Myocardial Infarction. Crit Care Med 2013; 41:
1396-404.

ST M EST 254 7 DOLHREEIZBNT, B

W OB B IR SN TWAIZ Db 5.
EDOXRAIVTTERETINIZONTIIREIZ
EIMORMRHD L ZATH D,

#% 51X Lower Austrian Myocardial Infarction
Network (5 DDBEAKEY —E A, 5 DD T4
<~ V7 LT LR 1 DOEBIRS X —
Ny ¥ g YHBERIEREP HIRD) ITBNT, O
BHIZEL Y ST ERBILFHHE LB SN THLS
30 43 LLPYIZ bisoprolol 2.5mg D523 7N
TeRE (RLITE, n=343. 52%) L. Witk 24 iR
TG LTeRE GBIERE. n=321. 48%) IZBWT,
Witk 48 IF TOEFERIMEL LIIET VX A
ik, HinE ak— MEIIZEET o T

Z DGR, TNTORRIT X 25 THRITBEERE
T192% THoTeDizwt L, B TIE 10.7% T
Hote (p=0.0022), Fiz. LILERBER L2
ST TRIZBN T, FHIHET 5.2%, ZIEHT
134%TH -7z (p=0.0002), & 5ITLZERRGF5
Friz kv, 30 23 LI @ bisoprolol D523k s7 L
FHERKRHAFTH D Z EBbroTe (v X
Ft 0.55. p=0.033). bisoprolol D T=ZHAKIZLN R
X, TRTOFERIZ X BT DR 5T, LIIE
RNRA L 72 DTS, DHFZETRIE 1 F%I1T
BOTHERGEL Tz,

IR LY, ST kA4S LI
BWTIZ, BWIERICBIT 5 BRI ORG- 235
CEOBMCHFHGTIbDLEZ BN,

FULEIRE IR RO L RV 5507
Marik PE, Cavallazzi R: Does the Central
Venous Pressure Predict Fluid Responsive-
ness? An Updated Meta-Analysis and a Plea for
Some Common Sense. Crit Care Med 2013; 41:
1774-81.

WEIZf T A ZFHTIZ BT, FbiIRE
IR EHEOFE L LTHWARETIER N E
HEINTHBIZLrPH 5T, BIERKESTDH
ERWMEOTEL L THEINTWAEERD
Do

##% 51X. MEDLINE, EMBASE. Cochrane
Resister of Controlled Trials 72 &7 &, FubERIRE
LVERE. g < BRI OEALIT DWW THIBY
B D WITFFEIRAR AR (area under the
receiver operating characteristic curve: AUC) 25/R
INTND X9 7% 43 OFSEDOWIFE (REEEE DXt
BEEOE: n=1, ICU TOMZE: n=22, FMHET
DOWFZE: n=20) ZHIH L. BRI D38
PDIRIE L 7250 ? 2. ICU L FMTEDENT
DWT A X FEFHIC & 0 Kt Uiz,

Z OFER, AT 57+£13% D B D St
s Lic, &0 AUC i 0.56 (95%CI., 0.54~0.58)
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T, MHEHERTOREMEITIRAD b ol
%72 ICU {28175 AUC iZ 0.56 (95%CI, 0.52~
0.60), Fili=izB1F% AUC X 0.56 (95%CI. 0.54
~0.58) T - fo. FULEIRIE & 1 [BlIHHEZAL,
B DNIFEMREZAL & OFBIREIZ & ® TIX
0.18 (95%CI. 0.1~0.25), ICU TiZ 0.28 (95%CI.
0.16~0.40), Fii= TiZ 0.11 (95%CIL. 0.02~0.21)
ThHoTz,

TV E T CVPIIA BHLR M AR % & (RVEDVI)
EFRMBLTWS2HDLEELLNTREY., £k
RVEDVIiZRiAM 2 KT EbDLFEL LN TE
Tetzs. CVP il it DfgiE L 72 b L& % 5
NTEREBR, TRHOIENELL RWNWEYD,
Bz kL TWwWa b0 Bbhb, fit-T.
BAEIR i TV AL OfRE L LToO
CVP DL, ZheXFHTd57—2nenz &
MO &7 oTe, T O EFRFARIRILZ R N
TWNdTedH, 5 RETIERW,

Bk BRI IC K D 72 SEHERERTAN

Scolletta S, Bodson L, Donadello K, et al:
Assessment of left ventricular function by
pulse wave analysis in critically ill patients.
Intensive Care Med 2013; 39: 1025-33.

LR EF BT, EEERIIO T IR
EOLBMEALIZ L VAT 5 Z E3FETH D, —
J CENREREMENT (pulse wave analysis: PWA)
VAT ADEREENICOERERERTHZ &
WHRETH B,

FEHELIX. I D 2 OO FIEIZOWT iR &2 T
W, BIRIEBIBIRNT > AT A 0F Iz W TR
#L7z. 70 £ OBULMEIRIEE =& — 21T\, D
T a—RAENSHERERREEEENR L LT,
EREEHIE (LVEF), PWA iz & 2 UEA=RE
H& (AP-dP/dtmax) . O —iz X 3 IHEHIAS
£ EHEK (EC-dP/dtmax). £z PWAIZ X B0
=M (cardiac cycle effciency: CCE) ., o1 —
12 X 28k & SRR O ML (Ea/Ees)
IZOWTHE 21T o 7c. ZDREHR. Y LVEF X
53+18% T, ¥#) CCE 1% 0.16+0.26 T& - 7z, CCE
% LVEF & AHEARfR 2388 (r=0.88. 95%CI. 0.81
~0.92, p<0.001). 2 DD fkiz k3 dP/dtmax b
H/NRDOIEY 2% - T (23.7mmHg/ms; 95%CI.
—23.6~71.0) HHBEEAfR & 7RO Tz (r=0.93, 95%CI,
0.87~0.96. p<0.001), Ea/Ees & CCE 13¥ifHES
AW (r=—0.81. 95%CI, —0.88~—0.71,
p<0.001), CCE {723 0.07 KiiTliZ, LVEF {23
A0% A & 72D Z L NEIE 0.93, FFFE 0.96 (AUC
0.98. 95%CI. 0.90~1.0, p<0.001) TrREINTz,
Fkkic CCE M8 0.12 2 x 2¥A12id. LVEF
A3 50%LL |- & 72 5 Z L SR 0.96, FFELEE 0.82

(AUC 0.94. 95%CI, 0.87~1.0. p<0.001) T
SNz, F72 CCE filins 0.12 Kiii Tix. Ea/Ees i
N 13 Dl EkEBZ EAKE 093, FFEE 0.89

(AUC 0.94. 95%CIL, 0.83~1.0. p<0.001) Tr*
Ihic,

EEXDY, PWA D RFAICEVELREIND D
e, ODHERETERNI M BICR A Z e TX, Hip
HWRBZ RN TREETEZ 0L Bbh,

(BMERLRZRE PGS 2 &)

III

HRREGE R LT B & 1T B 1 5 B R bk
RArtE O 24 R B BT T ILEZEAL

Mahfoud F, Ukena C, Schmieder RE, et al:
Ambulatory blood pressure changes after renal
sympathetic denervation in patients with

resistant hypertension. Circulation 2013; 128:
132-40.

BPHEPIMEENERE BN TCHTF—T L %
FANW T Bz e b pieAl (RDN) 1X32%¢E ML
(officeBP) % FiF 223, 24 B EMTE)N FILE
HIE (ABPM) TOAEREIZOWTIZ L < bho
TWRV, A% Tid 346 4 303 4 DB K&
JETIX 72 WGPt m I+ 85 T ABPM %17
\» RDN OFIREZRF Lz, ZOREHR, Ml L
3 1 EEOBIZTid, RDN IZEOBRERTIN S
MEEZ D ABPM 123 T officeBP % FIF 5D
LRIBRIZE RIS D bz, —J5. BMEiREHE
it E R (ABPM CIXIEHILTE 27T H8
) TlZ officeBP DAIET LTz,

RDN (X B s B AR AL 3 & OV & o33 kfif
BIGMHEAER D72 53R BIT L CTHEMER D 5
T EDEIRE I N TN D, REIEPTIE EILTE R IT
xf LT OWHRBERBAME S RINTIXIA L fibhv T
W5, RETIIRBBOBRIBBENTRY %
DOFERB LS LIEHL<T5LHEXINS, RDN
RT3 ERBET 2 ANebDEED—
DM, ®LHMN ABPM THEIMEEZE L. EEM
JERZ T TR AR LI BEIERN RO HILdh, &
WS HEHTH oo AR DORIEIZE DA RIEAE X
HT2b0Thb, holiikn» 5O I v £
o740 =727 TEHNICONTIESHE
DPETH D, hT—TNT 7L —varend
FHEIFA LV Z Ry a v &2IT5ERiicE - T
TN TH B, DAL SORREHR I BEITILAE B FE 72
EMDOFEREA~DIBH HBHBEINTEY ., T340 X
BRSO DAL LTS, L L., jNRELEHE A
ML ECTEOEREZRD TN RETH A
Do



SCRARAY

89

EBREIAR M 3% %2 A U e & IR — B LB R
RAZFT oL ERY5D0?

Wray DW, Witmann MAH, Ives S], et al: Does
brachial artery flow-mediated vasodilation
provide a bioassay for NO? Hypertension 2013;
62: 345-51.

B IR ML 2 A U 7z SRR S (FMD) (2
Bl 5 NO ORENT W THAREMH H THRE LTz,
NO & k% %A 5 3¢ & L T NG-monomethyl-
L-arginine (L-NMMA) ZHWz, ERe@iiking
ZERT HE L LT, @EAEE Lo zh 2
AU 5 73 [ O ML FEHE T R bR B4 o LR EE i A 5 _F s
BRI AEHLAR SO & i~ 7z. L-NMMA H iz &
LBYT ANV ADIK R #EET S L L-NMMA #
@ FMD 32 Lishr o7z, 2B OFEHRIZ. NO
A FMD ZHE LTS & 9 R I ge i 2 %1
PFBHDTH D,

M55 N A RE DFEAVE & LT FMD 135K O
NREAZE 7 L F ZAE /5 7 CI|PLME DM 5
FHEIZ LRI TH D, FDH.
M R AERERLA: & LT AL TETWD, L
AL, BRI S —H O EE» LI T
2. AFEOMAE X, FMD 1244 L NO 0
AT X B E LR BERE 2 LT DR DA RE T 2 R
235, Mz 525X 7 AL ADOSEMRHT
Ld—FH LT FMD iz X 2 Il 55 AN Rk hean
MOWHES DEEJITRETHD., 5. FMD
THTWD b OIFEHTINAE O NO sEARE T <
EBEEIIR & 5 i E OIS OIE RO L%
BELTWD L) fHEBENTIER SR,

LDEMBBHEICRITIZIZAEN MUV IBEOEM
% MR BT 5E

Connolly SJ, Wallentin L, Ezekowitz MD, et al:
The long-term multicenter observational study

of dabigatran treatment in patients with atrial
fibrillation (RELY-ABLE) study.

PLBRESRZ UH b T v Ok BB
(RE-LY trial) Tik. FEMEIEEICTRIT 52
FRoLHMERIED T E LT OOREDHK
EH b T RGO, REMSREINT, A
METIIE BT 23 FEOT7 v —T v 7%k
e BEERBRE SN, ZOME, X4 b
Z> 110mg (&% &) HEXEH hF 2 150mg
(BRE) HOmMLIRELEAEMEZ R L,
T2 L, IS IHEIXR R BTSN o T,
TN 7 ) AL D FiElR O PR 3R L
HREINBDTWDS, BFEFTFELThrE
VBN MR RS Xa RS B4 < D 3EH
BEHTREIZ R > TnD, BDRETHLEEH bT
v OFERIIREN TN D, FEOMEME S 2N
REFED LN, L L, DEME) R OEBRIE
RS EWS RERBEINRIETHRERH
MAEEBHEREL D LEBTH D, Fih. B
REXETDHEDLELL, APTT HEDE=X—D
BIZEDENSFEDH D, AARNTIHEREZEDME
HAMRZnEdbnbhTnd, £/, L7710 v
Tay bu— )V RIEFREEICH U THBREON
BEEBRICEHE T B0, FOBREDORDFEIZ IR
EZnh b ORI RL RS9 1 T o ff AR5
PHOHMBEITIFEREZL > TEFMAALTY
ElV, BEAEICBT 2HEALEETH S, il
M/ OFERIZHII Y 27 2R 5 Tzt
I3 Z &iTioTWDM, SEBIIRIE R 72 & % it
fIENTBETIRPUL/DMEERA D, Fo,
BOLDFMNBLERGELE ST PR ESE
DFETH D,

OUNRZEE AR e R R FE)
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PLBEEREIZ OV TH LTI

(m%) F#

PlgE SR OB, ER L%k - IR

1.

2.

PUE a2 OFEEEFR L OER#T
WIRDTEEESE DX (R 1) 2B
SAMIEHERGRE R 1 O FE) 225 1 4FRkE
- PSUESS R SR 12

. #hRe - AR

eI NT 7 ) NETRTOIMAE - BEEDFIIC
R,

KXEH Ty (FZ¥FY) | U _A—uxh
Ry (S F7FLIR) . TEXRYAY ()
Fa—R) O%FE - AT TIEFPIE M
FE) B BT B B R I M N A v B ON A B
FERE DFSTEIH] ] = O A M iR ZE D
T,

oL RFHY Ry (U Z T F) ORIRE - $h%ix
TR RL AT 1T R B 1T B D Ff Ik
MUASRE ZEAE DFSIEMIH] ) (S NTZERIE DF 1)
THY., BE NFERPEME O EME EE IR
VB R I NG 2R b R OV A B T SR AR IE D FEE
i) iR 2806k - SR OERT

ZEH T (FZHH) IO R
oy /) rvEbLEIZH LIERENTILEHT

HDH. WK 6.5%TH D,

PrgefE s (570

AN I

Y (i9 SOV IV

TAH huny (Rar /)

PgEROREDOHR

1.
2.

ROBEGEETE (WE) OHLZESR
N7y

CYP2C9 HBHWEIE X I v KZRF v NiEJT
EEEEHE (VKORC1) OEIRZRIZL Y,
BIRBRLSBH L LG ShTnws Y, #%
S20MBMLIIBED & Z AEFENRE B
NHEEEIITS Y,

ZEHIIr, U AN—aFHh Ay, TEFY
Ny, = REHRy,

o HEE

CRERFF = K.S.)

e BE A oo

PRt P Bz s (P-gp)  (REALAETE
HRiit) S BIRERRALTN F iR

(U777 VX CYPIZ LW FfREE D)

. EHRRETORR

*70 2L _E Tk,
Cockceroft & Gault DZ;
Cer= (140—Age) x Wt/72 X Scr
ko, ZvrF=2271V75 A (Cer)
1X. BB X% 50mL/min Kiii & 725,
T2bb. 70 L Lo B E 1T B K
THEEZ T TRETHD,
=9 T P-gp OHfEFEH
(FEHFTY, = REHRY) 1T BE5RE
2/3~1/2 23 H % (ex. digoxin |Z il & TiL 1/2) .
KXEHMTFv., = RFP N,
(B HEm (P-gp) ) #% ¢ Cer<30mL/min
U N—uF P (2:1)
TEFXF Y (1)
(A% (CYP3A) : Bkt (P-gp) )
£ 5 : Cer<15mL/min
(BHEDAHROXEH hF v, = REHh v
FVEHRIEKTHEIERA LT &

AR (PR TIZ R )

sy N—uaFHr, TR ANUIINTAH LT
7 %72 %. Child-Pugh 37048 (A : BRIE.
B: %R, C:&EIE) 5 H B, Cldts (&
2) .

* 7077V % CYP3A. CYP2CO 72 Kz k
R EIND7d, EERHRELRFIIES,

WAl O v LR & B SR FEHR /BRI R IRE
1. Y770

fhidii 3~5 BRI Ik

RhERFEIR 3~5 H /ZhHHE K 3~5 H

I e &I R £R

M, o7y )ik, FFEATEZ I UK
OfFEHE LFES U, B 2 > X7 o4k 2R
EF D, o T, MIEHPOEEE X > X7 D&
T GhEH) 357D 3 HERELETH

FRBREERLR -G BN BRI TR R
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Y. Wz, I O BEE & 2N 7 BRICIZ R D
7o iz 3 HARE LT,

EEH KTt

Al 1~2 Haficdik Clidt (T1/2) i #a4L)
B RE L RR OB L,

T1/2:10h T1H2[RE, Bi: XEH oD
MR 6.5% &Nz, BTN T Y 03
ETRTU,
SMHRED T Y X H Bt BIVEH O
RBolHopRENE (TDM) #7325,
YR—uaxP Ry, T REP A0 ifini i
ko R s R OB

(T1/2:1 A 1\Y R—vFHP > 6~9h,

1 H 2[\lxz K9] 5h, )

TEXH AL

2~4 Hunz ik

AR L FHBE AN (T1/2 © 6~8h)

MROIBE/ HHFB L CBESR SR ONL

1.

IN7r )Y

*PT-INR (%l 2.0~3.0)

= L. 70 5% kX 1.6~2.6,

*PT-INR 2.0~3.0 TyA# iz ki 1 P i 1 s
T L B IBIIE 2 RE LTe A%, P/
HOEMR PT-INR2.5~35 THOa Y fha—
o

cUNT 7 U B oA BHE O %f
WL ESERE I U T 7 U VIRE R X
il (EEENHEENERE) & BTN T
&I K#E,
cHAIZTIN T ) OB A EIET DN
M DGE  FRE MRz e b Il ke
5 IX R EEREA (RIREAN) o
Y. Eio, @b Mg sEEsE X KNES
HEFNZ & > TRIESNZ PT-INR DF LA
RET DO, s MLEEE S IX K
FHELHEEA L E 2 v KBRS,
~ARY P

o~ G o I A BRE DL
BIEE TG Ule~’) vigEed ik, BEO
g7 v 2 20z KB HFl,

REH Iy, UN—mxH v, TEFY
Ny, T REHRy,
RO/ HRANTM SN TR (£S
) o MR, Bebik, AREERANT P
BB 1HUNTH D Z & M &R

BROR—HLTNWDZ &b, #hhikii,

24 FERIINIZ I AR X 1/2~1/4 1283
5. B k. HIME R O AR S
b, TelE L. BRI TE., BAIXZORY
TR0,

o RAVEIZIR U CIRIE R M BRER I, 7 ek 30k i

U | VAN (R ot i e

e N—B X H RNz ONTIL. B e ko
VB UBAEEK (PCC) MR 1 ko
Y E VAR aPCC; 77 A N) %
5425055 Y CEIGIMER) .

WHEERI YN TEEDITBZZ L

E1OWEER. #2225,

1. U R—axHr, TEFHAUHAE (CYP3A)
LR (P-gp) @ 2 FEEOAH - PRk
Bhd, FL—F70—>, CYP3A FHZHE,
TIFEuy, VIVEFIR, F=Vr, ¥
RV v,

S RN—uFxthr, TEXRT AL EHAENR
# TDM (MARENIE) 12Xk, moRE
DEEEF = v 7T 5,

2. XEH vF v, = R AU Bk (P-gp)
P-gp BREHE (F'L—F70—>) . A h5a
FV =N #R)

STV =770 —> LPEEE SO F R IX
#lg¢ (TDM) $ %,

3. XEH MV ERTRINVIERRE (BIOH)
L DOHEEM
REHF I EeXFI3I0 (&A) L oA
WCEW A Mo ombBEENERTDZ
LB B, A#HI1EI110mg 1 H 2 [Al#5
BEERTDHI L, . KFRATIZHZIC
R RINVERBE (ROAD OBHZBIGS
BEETIE. BEHABAGA S 3 HRIZARF 13
NEREIRA O 2 KL ERTICASHK] 2 IR &
BHZE FEHINITURMELID)
fRE s X583 (P-gp i L v HkH) oM
HYEHZIZEH M DORTHD, T,
ZEH T ORENEHM (P-gp) &h?
D THD, SIHICRHEZE 2 KLl E. km
50D OFm iR E O KK B E KR
(Tmax) 23EH 5 OHEHF S 2K TH D72
Thd. SHITHHBM?S 3 HREIZ. XFE
HNT T OMApRENEFIREBIZRDETOD
Rl & x b b,

XKL =77 N =X CYP3AHEZ F T2 <
P-gp FHEVEH b © 3db 5.

iR - RAFA~ORE

1. 2207702, UR—aFxH Ry,

2. M DFEHN (F DIFARRMEE L7 >TWBDHA,
JFRANI#A T LT RE,

3. BEl - ARG ORI TR 2 # T
S¥BHZ L, (BAPIIBITL. Ry
HLARWHIMRS bbb Z &b b, B
FEE (Z v ) THIH~OBITRZAD SN
Tn5, ]
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protein-Mediated Transport of Itraconazole across
the Blood-Brain Barrier. Antimicrob Agents
Chemother 1998; 42(7): 1738-44.

6) Wang KL, Ching CE: Optimal international
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and Japanese —Do we really know? —. Circulation
Journal 2013; 77: 2242-3.



& 95

5 34 B H A EBRFBIE 2 208 ek e

B F IR © 2013 4E (SRR 25 4F)6 A 8 H(E) 11:15~12:00
BRI - fRIFIRIBER A — L 2

MR, HRMFEEORENRD VR ZMB LT

1.

2B#m (3 A 31 BB
BERGIEMERETOITAARE., EFERXBRNELZER L TLOLORKBROBE RS T
ERBH 3B3H. AR —KaBH 3294, AERE 244

BBARE Tt 4FEOARE T4, BRE 44 ThD

YiixE AHE—EE (BERB). M EEEE BERE)

B a BRI

55 35 [Bl H ARG BRI A HE MR BERE S 4k

Sk ERIEEL O RMEERD o7c. RINXTH 4 H. 5 B, SGIFIMKRZ2E S G 455 TH
T, T—=i3 MiEesEE#R v b —27 OB LA AT K DEEREE]

HBEWHEE, VRV T A, FEEERESEIERT T,

%5 36 Bl H APEBRH R A R

BAERIRPIRER 2 KR 2 EoRER D - T

2012 4P R IS e SR

A4 Rz L BERNTHES TN I N,

BHO LR, AXEEEISDOHEIETH S EOBEREMELRDH V. KB E/RT,

2013 4EE PR

FUKATA RITEDERHCESEFARD o T2, S FTIIFHES. ILAEENR B TR ELH
SNTHE SN TE N, FFEEIDIL. —BRAFPSUVEEL. Zhehammkiias. ILAEESE
BEFHc UCEE T2 BlE5H - 7.

—EF PR T, PEORRBIT LR EMGFEDORBITICBI L. MAR— A TO¥IT4 1L, PDF /L LA— A
R=V~O|IICEZ D Z LI X DA FHERBATICE VIEERESRIE SN D SR ERFIH SN,
DEMNEET v S THREZHLTNWFL L., THERZREINT,
MEZEHED A N=FRIZDNT

FORER A SICHIHR D 0 . E AR X 0 E A~ OIFEN, &iICE LT Section Editor
filz &0 7T REITH . FERARSNIIEAICHLEE. BRRIFFREORELB LT5, £k,
A% TOMMBK DML TIZZR <, PDF THERL L WEB LIZ#RED Z & &> TS EMERH V., £
BRREEB ARSI, AR I,

K

TEEEE AR (Mo e BE)

JR 2 S

Preoperative Examination Findings for Prediction of Use of Inotropic Agents at Weaning from
Cardiopulmonary Bypass
DOYPENRHE SNAR I N2, BIR.
HIAE

—EEAE Y Y a VB EBRE. a AT X —OREHTORERIZEI Y 1 4OEFHEE RO,
LSRELLTHREREHZHEZEL., ZOoWh bREFEEEZILAE L L THR SN BES
¥50,000 N E X,

dixin & H4¥100,000 A3 S e,

=

BTN Z2 VAR Lo T,



96 PEERHIM 2 345 H1~3 % (2013)

SRFTEERESE

B A 98 B8 ) 8 1= %
HER ELEBFQ E

A ARG EZS SRS 8 KIcE-SE 2012 48 (FRk 24 4F) FEICE
THRE - BEZEELELEOTHRENZLET,

1 EEEEEH 201346 H3HERUO6H6H
2 2012 FEREERE

A ATERAIE ESSHE R X 0 EILERE R 5 ONCEERE, THE&BED
B ORI E I, SHNEBREBCESEMERERZITo-
R, WIFNLEETHHZ 2RO ELE,

20134 (A b A
A ATER B ESES
g = 1 M — @&

- 2 a4
%$/&\7)\r'7‘?7-"@




e 97

BABRHEHEFRS20128ERTRARES

(201251 B1H—201343A31H)

) PRI
o PE WRRERC cummer weope VO ER wa
1. B 14,929,622 14,929,622 14,929,622 0
2. E=H 2,500,000 3,105,000 350,000 30,000 3,485,000 985,000 134 #2£10000
3. ILE1ew 800,000 790,000 20,000 20,000 830,000 30,000
4. #URA 160,000 95925 | 190,220 36,165 322,310 162,310
5. FRIE I 150,000 0 -150,000
6. TMD1th 0 167,345 167,345 167,345 #W3sEEE
20124 IR A& B 18,539,622 18,920,547 19,734,277 1,194,655
FHOE
1. B%#
SRERTE arnn 3,400,000 1,734,607 2,408,869  4,143476 -743,476
EZa=H 800,000 644,090 644,090 155,910
FHESWER 2,000,000 2,000,000 2,000,000 0 BEMEESS
HPEE # Fr 3t 0 42,000 42,000 -42,000
HP{E % 0 168,000 168,000 -168,000
ERb-<RH 150,000 150,000 -150,000
2. BEH
ST 525,000 315,000 315,000 210,000
RI-aF—2& 0 144,235 144,235 -144,235
WIS ERE 100,000 43,595 98,481 142,076 -42,076
EHARE 150,000 89,736 15,630 105,366 44,634
NS 600,000 330,000 330,000 270,000
T -EAR 0 78,841 78,841 -78,841
ZHFHH 50,000 36,865 2,890 9,070 48,825 1,175
M 0 0 0
3. Tl 200,000 0 200,000
4. BEE~ORYE 10,714,622 11,422,368 -707,746

2012 ERZHEE 18,539,622 19,734,277 -1,194,655



98

PEERHIM 2 345 H1~3 % (2013)

BARRAHEFR—RIE2013FEFH

(201354518 —20144E3831H)

IR A OB zoggﬁf e,
1. #28E 5,649,248
2. 588 2,800,000 (E#Z:# A%E4980%)
3. MU A 300,000 EiEH F—AERE - SHH A%
IRA & 8,749,248
X HOH W =
1. E5%8
RIRF TR 1,000,000
SEBEEL-E8%) 800,000
PiTERHENE 1,000,000 #35E%EL
HPEEHE 50,000 L2ALH—si—
2. EKE
EHERE 525,000
MR- —& 200,000
B ERE 150,000
EHEEM 100,000
AG-ZEE 600,000
TIFHH 50,000
HE 50,000
3. PlaE 200,000
4. BEEADEHE 4,024,248
THEE 8,749,248



=

99

AARBEIHEXS2013EEEHRETE

(20135F4 A 1H—20144E3H31H)

¥ g &

IR A D EB

1. f&HE 5,401,815

2. A& 0

3. HULA 0
20135 EIRA ST 5,401,815

X HODER

EHREEES 100,000

2014 FEEADZHE 5,301,815

2013 FEEZH AR 5,401,815



100 TRERTIE 3348 W 1~3 %% (2013)

BARRNHEPSUAEE2013FETFH

(201344R18—201443R318)

»id 1 5 =

U A DER

1. #g#E 371,305

2. AEL%

3. UL A

20135 EIRASET 371,305

T HDER

FEERE 50,000
014FEE~ADZBE 321,305

2013 FEEZH AR 371,305



v 101

3 35 B HABRBMEZRS BRI

%5 35 M H AEBRFIMIE AR B2 E, PR 264E7TH4H (&) 5H (1) o2 HEIZHhRY wEhho
JUMRZAE AR E AR IT BN T B RS R GRS R ABE B A RIS R S i 06 BR A 27 5 M )
Db LEAMLET,

PEBREI DS, DRI 72V TN - XN - il - Wil 7o & 2 Ias Tl OB S IT L B b o
ThHD VO WRPIETRIBSN TR Y. &GS v b7 — 2712381 2 IEBREE 55 H3Hr 7o 7216
B E LT EZBOTHET, LAWK LT, AT TGRSR » bV —27 OB & A
X DIEBRGIH) 27—~ & LT, FERERFZED & 73 A & ClR)A < damz b L £ 9. 1RGN
B« OISR - BRI T VR T & - BETHE - FRERHZ A U, —REE D ZRB08% L E
To SHIAMEOH LWARE & LT, JEERHIBOBLGS THRT 5 case report By > a &, i - M
ELOHEFTHIT 2 HlEERmORE FMEEE Yy v a v 2TV E T,

PRk 25 4 1 H X EREE AR LT U ARYTPE). 7 us 7 AN 2RO ARK ORI
BRF A — 5 X—3 (http://n-practice.co.jp/JSCCM35/) iz L. facebook X—T LK FETT .
7 AFHELARR AR TR OERER S > L BIEASNTNET, ZOTRAXF—E3PHEN, TG
HB OB I I2 AT =V ~iide <, AL S LS BV L EIF %9

55 35 Bl H AR BRI P 2R R F B R
R R



102 TEERTIM $F34% FH1~35 (2013)

G

fRLsEITRER% Y b T—7 D £
R E T AIC K S IEIREIE

~7/4;5

2 WHAZFEZFER
Eﬁnﬁi

: &M RfE

AMARAPREFAARTERRAMDPEE BiL

The 35th Annual Meeting of Japan Society of Circulation Control in Medicine

JUNRZ R B GNRIEEE R #iR)



HATEBR AR AR 103

H AR HHE S
w1Em B
H14 ADFTHAIGEGIMEZES2 Japan Society of Circulation Control in Medicine (JSCCM) &
N

F24% ALSOFBERZT160-0022 HAFEARHEXHE 1-15-11(4k) /v — L=/ 27 L A [EBRSHE
o2 —RizB<,

BH2F HINBXOHRE

B35k ARIMIAGER DT R L OIRIEEROEEEL - T2 & Ol 8 < 2 AH e 2l L
TEZAOESRICHIRT 22 L2HINE T D,
FA%k ARIFHIFOHMEZRITT HIDITROFEEITS .
1. IR RSO ZE 1 HEL BT,
2. RWHORTEITS.
3. WH OBIFRFEMAE L DR - i 21T 5.
4. ZoMh, F3FOHMNEZRITT DI RFEETTS,

B3®w 2 R

BO5SK ARORRBMOAFEHLT S,
1. IE 2 B AROHMICHEF L. FrEDORBEMAT D EME TR A 7EE
2. HERE AROHMNIZBEL THHOH > TN
3. BB ARXOHMICEF L. FiEOXBEMAT DN X 72iE M A
4. WERXA ARXOHMICER L. IR S THHN 21T 5 N & 723 Mg

wmam & H
F65% ARTROKEEBL,

1. HEE 14
2. 28k 14
3. H FH FT4
4. % H#H 24
5. AL T4
6. HBRE 14
T4 RBEOEE L
1. HHEEFHEORRIC X VIEET S,
2., HERIVCEFIIFEERKITBWGEN L, BE0RR2E5.
3. HEE, HEBIOCEREOMEMIZIEL L. HEZHITF RV,
4, FEERITHEFERXCBNGEE L, HERNBRIET S, FEEOET 3 EL L. FEEDIT 20,
5. HBEREIZ, BEEMEGTD. EHIX3EE L. BERT R0,
6. B, EHBIOHERBOEMIIEIREORAND SEROEMRAKTHETLT S, MK

FRBHEBICE > TR SN R BOEMIT, AT EI3BES OBMEHIM &+ 5.

8% WEOHE

1. HERIHEERZMEM L TRBERITT 5,

2. BEHRIROEEL IR ZEAT S,

3. FHRREIAXOFH ML T D,
FOSK FREOEM LG

1. PRRFBFRRCBNTEL L. FFERRXOKRZE TRIUTHET D,

2. FRRFIAMRERZEMRT D

3. FRRIFFREXBLIORRDHEE LS.

4. FPREOEMIZ1HF LT D,



104 TEERTIM $F34% FH1~35 (2013)

F105% AERXAFHERINHEE L. EREKXOKRERIMAET 5. HERXRITFHRE XTI
LTRAZERDZ LRTE D,

FoE RRPLUFH#AER

B11%& RRUIERKEBLIOCAERBZ L > TSN D,

125 EHREBIOEHRGERERZ. £ 1NREKSNS.

135 HFRREB LOHIGRERT. HRERXORRERTHES NS,
145 RIS OB ORI X D,

Wewm & it

$15% AROXEHFEIZ4IA1IHIPOREIASIHETET S,
1 6% ASOREITIX. &% FHEBITZOMOPAZ D> THTS,

BrE oM

B175% ARIMNFHEELXBLOFRERXORRR O CICREOKREZR T, WIETDILRTE S,
F18%& ZORHNI1999 45 H 16 H2 HHif1d 2.

el
W14 SBIMDOEY T, WiMTIL0LT D,
- IEE4E4H 10,000 [, fEBRHIEGEONEZ BT,
- #FEhA B4 1 1 50,000 M.
c BELBIIRBOMAZLEL LR,
24 ZOMANTIHERBLIOCFHEROBRICE > THET I ENTE D,

<1990 4£ 7 A 14 HHBIE>
<1993 45 H 28 HIE>
<1999 45 A 14 HYGE>
<2003 4% 9 A 30 HIE>
<2008 47 A 01 HHIE>
<2012 4% 6 A 03 HIE>



BeRpiE 105

MEBREM] (BFak) SmsE

AREIL. MFSITRIERD, BRPTRNDDIZRY . FILH D WIFSSCTIEERHIBNC B D im L & £
RO R E LR, BARRRORE IR, EREIE (B ) MikZBAAREO L THRE L Ed, @K,
BAEREETH L » A TY,

1. BFEofEH
Dia#t Review) JRANE UTRIERFR E LETR, RO L0%RMOBL LT,
2)JFE#C (Original article) ZERER X OERIRTFZCIZBE9 53030,
AERIHRE (Case report) JFEAIERZRZ BN & Uil
4)%# (Short communication) FEREIR K OEIRIIZE. EHIFRRD D Wik, BT O TOMHE
WHADOFRET, UTICRTHEZLZTHO,
5)Zf# (Letter to editor)

2. BEROME
RO b, A (KOFHHE2ET) X, TR_XRTMEHEEET, 1X=UHY B THREDOX TN
A= L L, MSTU— K (Windows ix. Mac JROWFINTHH) ZFHL, 12077 A L& LTH
BLTREW, KNS RU—RA > b (Windows . Mac flROWFHTHHE) ZFHL. RTINS T
— K (Windows i, Mac [ROWFTNTHH) ZEHLTHER L. ZhEniltD77 AV ELTRE
W,

3. RO LI (S &SIz & Te.)

JERR DR FSCHIR T2 () FECFEELAIR (words)
B 12,000 6,000
& 10,000 5,000
REGIER 4,000 2,000
yTRCH 2,000 1,000
il 1,000 500

4. FH FIXPBIOHELIZhPL LS, H1=)
FRRIZIX, R L OEIZ22H 59, UTROEEZILTREN,
DERE, 2)EES. FEEREA. OFBEEEORR. 5)FEKEOERES. 6)iiEEEo 7 7
7Y INFS, DEZFOEKEOEF. 8)FEH DMK ILDEFERS. NELOHERKLDT7 733
V#HEF. 10)FEDOEBFA—NLT KL R

5. B (FIXBLVEXLIIALrDET, H2X—)

RS DFER FSCHIR 7% () FECEEEL IR (wordss)
eI 300 250
R 300 250
SE R R A
yTRC AE AE
Hfi AE ANE

6. HXPEELEF—TU—F FIRFEOHE 3 -4 =)
FICDORBIB L WRFIZONWTIX, A EIEINTEL T OFELE R LTI E W,
1R, 2)FE4. DTEMAER. ) BB, 5)% i (250words BIN) . 6)F—T— K (3
~5words)
FoiE, RANE UCHRCBEESEICRE L., XD F = 7 22, BBERICF oy 783K T LT
WS Z EERTLHERTLTRE N,

7. KXOEE
X # S (Introduction) . 75 ¥ (Methods) . #% IR (Results) . # %% (Discussion) . # #
(Acknowledgement). 3Ciiik (References). K&K #iBH (Figure legends) DJEE L. FEMIHEITHES
(Introduction). ¥E #4273 (Case report). %% (Discussion). #f %% (Acknowledgement). 3THK



106 TRERTIE 348 W1, 2% (2013)

(References), [XZEHIHH(Figure legends) DIHE LZNZENH LDR—U D SHBLTRE N,

8. ik

HERBIAOEMLIX, FHITFELET, SRR 0 2Z20F 250, AXKRRBIZELDT

FIEL T RISV, FHIFL TR L., ELOBRIT AAREZKERE RO HAREZMERAERD

O Index Medicus I L7223 > TR &V,

(B MHFR T, BPATEE, BRI MEIEFRERRMNIC BN CRAEE 3D D a—nGH TH o iE
5. PEBREIE 2003 ;24:249-52.

(#fl) Hoka S, Yamaura K, Takenaka T: Propofol-induced increase in vascular capacitance is due
to inhibition of sympathetic vasoconstrictive activity. Anesthesiology 1998; 89:
1949-50.

(B) LR ERE, B, BEHTARE W ARRIRE & OIS R . AMVESERNE, FER ) OBk B3 HHGE,
R, 2003, pp.112-33.

(#l) Bosnjak ZJ, Kampine JP: Physiology of the heart. In: Estafaneous FG, Barash PG, Reves
] Geds, Cardiac Anesthesia, Phyladelphia, WB Saunders, 1994, pp.3-20.

9., BFITHRL TR

DGR & OB A s R ol

b N ERGIZ LTI ISR DWW TiE,. Y OBEISIMER & &, HUICEER L OHRE O

IR BT RS OMBLEA R B R ORREZIT. ZOF %1k Methods) DpNTitd L

TRV, e, BHERIZBNTS., BVEEOTMIC OV TRARES N D THDZ & &,

FiE i O MR AR BRORRE/TWDS 5% HiE(Methods) DEANZFRIBL TR I,

2) R HH BOIR B DR R

AL DR (References) DR THIZEAHRE] 12O THER L TRFI W,

3) “EHEF DI L EEMEORAE DGR

MERRIERONRIT, MEEICRBERTH Y., BUEEFRDTEIRNWZ &) BXU HEEFERELB R

FRAVERRIZBED Y. ZOWNRICONTERAM LTS Z &1 MERHIHGEICER I B e OZEME

X, FEP D HAERFIMEZRNCBESIND Z L 2EEZLBPHMB L., ZHUICRETSZ &

IR L T2 OEL L A MR LcE % PDF 7 7 A L & U TERRR TR L TRS W,

4) ZF OMAFE~OBEFIEHI R CTF 25, MEATORRMVIZH Y XA . BIURTRICOWTIE, &

BHEE RO PIF 77 A V2R LET,

2B, ARFEITHEIR S N imsE T X T J-STAGE (RHAEAN TG HIELS - Wil G > A7 L) T WEB _Lick

I ET,

10. A% AR 5L
HATEBR IR AR F B R TORBRHIE ] M=

BAESE submit@jscem. jp

(201347 H 1 HYCE)



TE il 107

WO R A

342D TEREEEE] 1X. 2013 4E8 1~3 585X vETHR PIF 77 A1) TEHEOR
FIITRIT B Z LTl otc, RGPS X 0 FRET®. HEZTE DR SR, k. RiEOMmEICH;
b o TWEEWREICITHRERF & LT, KEDORBEOEDASBROBIHEZHEHITFDZZ 2tk oTz, Z
DZLiE. BRERBL LTRELRIE L TWARETH D, —H. WAL B FIRA~DOZEEIZIX
FeAZMEERD Y ZNE2RBEZ COHRTH ~Teicd, KAERDARERZRDOTHDEIF. Z0
MEZBMEY LTREUCH L EF . 2EOERBIZIC L  IHEBRFIHEEICEED 5 05 4 O—B) & 72 3k
LB ST, fEEBRUL MRERE—F. NRDT 5 v a7 v FIRABRIEAB I L TEETH Y,
MEEREE] FEREOBRICBINEL L, 48 LD TIHL TRV Z 115 LR TH 5,
F oL OBWRBROT, BAROEEIT LS BFEHE DK E B BT 2 T Lo v, R oL,
B3, JREFRSC IEFIRE., AR IUOEMB L S TWEEE, MSUY—RBEUOART—RA > M2ff
HUIETEEE L TIHRBAEL 2 LithhoTe, Jxibik, BRI, RIEEEDOF = v 7 2ERRI
WCRBNT2Z L L. iETHIT o T D MBI L OMmELA ARSI, RIS BCIR 8 % 2697 F0 R TH <
Zéikhotk, ZOLET, HRAREROBRGHREEZ 1 y HERETKR T TS L5 ERBO7 e ADAY
— K7 v 7EHDHETHD. KEPLETRERY .. MREAETO R Y IZ5REE LR, SRERIC
OWTITEIEFITBIEAR LD POF 77 A V22T 5, £ bt £ TOMMASKIEIZEHE S
NBH L TIRBRGIHE] Ghic, S%sAcA THRATELS ORES —FOFBIZLTEY £95,
(KTF#EZ)

cdmssEmr EHE B

-WBEE PR WEE MR BRSO JIW e AR iz mEn mk
e BesE o RET O B Bl & M ORE dim &

- PREER MBE fik A F BRI B A AHER O KRA B

ISSN 0389-1844

15 B il 15 W3 HI~3E (AHER)

A IS Frk264£1H31H
S MEBRHIM ) MREZR S
AT/ HAREBRHIE R
BTN H LR ]

T910-1193  #& IR 35 AT A FSERT#28 [~ A A 23-3
R P 2R B A0 5 23 R R+ R 2 AR Ik N

56T 0776-61-8391

A/ 0776-61-8116

BFA— echizen@ml.cii.u-fukui.ac.jp
FIlL~ (R 8 ORI E

T104-0042 HOEHESH X AMIT HIHI 5

B 03-3552-0931

777V 03-3552-0770
FHFE#fEde,  submit@jscem.jp




	【表　紙 第34巻 第1～3号 2013】
	【目　次】
	【巻頭言】
	中心静脈圧の解釈

－多肢選択問題世代の功績－

	【特　集】
	第34回 総会シンポジウム1 
循環器疾患に対するデバイス治療

－管理のポイントと今後の展望－
	座長の言葉
	1. デバイス植込み患者の周術期管理
	2. デバイスの電磁干渉
	3. デバイスのトラブルシューティング
	4. 遠隔モニタリング
	5. デバイス（ペースメーカ/ICD/CRT）の現状と未来
	6. 新たなる概念のデバイス治療（CCM/S-ICD/Leadless Pacing）


	【講　座】
	第34回 総会ランチョンセミナー

心電図、温故知新

	【原　著】
	Levobupivacaine induces vasoconstriction via Ca²⁺ -dependent and -independent mechanismsin isolated rat thoracic aorta

	【症　例】
	長期少量ジスチグミン臭化物内服中にコリン作動性クリーゼにより高度徐脈に陥った一症例

	【関連学会印象記】
	EMBC2013 ― 52nd JSMBE

（第52 回日本生体医工学会大会）
	EB2013

	【文献紹介】
	I
	II
	III

	【質疑応答】
	抗凝固薬について教えて下さい

	【会　告】
	第34 回日本循環制御医学会総会議事録
	第35 回日本循環制御医学会総会 準備状況
	日本循環制御医学会会則
	「循環制御」（電子版）投稿規定

	【編集後記】


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




